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[OFFICIAL NoTIOs. ] 
July Meeting, Society of Gas Lighting. 
RET ee 
OFFICE OF THE SECRETARY, June 25, 1896. 
The July meeting of the Society of Gas Lighting will be held. in 
Manhattan Beach Hotel, Manhattan Beach, Coney Island, at 3 p.m. of 
the 9th prox. Frep. 8. Benson, Secretary. 





[OrFictaL NOTICE. j 
Fourth Annual Meeting, Pacific Coast Gas Association. 
f6 eee 
OFFICE OF THE SECRETARY, 
OaKLAND, CAL., June 10, 1896. 

The fourth annual meeting of the Pacific Coast Gas Association will 
be held at the office of the San Francisco Gas Light Company, corner 
of First and Natoma streets, San Francisco, Cal., July 2ist and 22d, 
1896. The headquarters will be in Parlor ‘“‘C,” Palace Hotel. -The 
Secretary will be in attendance at headquarters from 10 a.m., Monday, 
July 20th. The sessions will be convened at 10.30 a.m. and 2P.m. The 
following papers will be read : 

‘*The Economy of Coals,” by Mr. John L. Howard, San Francisco, 
Cal. 

“The Relative Position of Consolidated Gas and Electric Light 
Plants,” by Mr. M. C. Osborn, Santa Cruz, Cal. 

‘** Oil Tar and its Uses,” by Mr. J. B. Grimwood, San Francisco, Cal. 

‘Telescoping a Single Lift Holder while in Use,” by Mr. J. L. Fogg, 
San Francisco, Cal. 

‘* Gas Stoves,” by Mr. D. Decker, Fresno, Cal. 

‘*Municipal Ownership,” by Mr. John A. Britton, Oakland, Cal. 

‘*Evolution of a Gas Meter,” by Mr. Chas. H. Dickey, Baltimore, 
Md. 

‘* Wrinkles,” edited by Mr. T. R. Parker, Napa, Cal. 

‘* Experiences,” edited by Mr. John Clement, Red Bluff, Cal. 

** Question Box.” 

In addition to the papers mentioned, there will be an exhibition of 
acetylene gas and of the Roentgen rays during the progress of the meet- 
ing. 

A meeting of the Board of Directors will be held at headquarters, 
Monday, July 20th, at8 p.m. The annual banquet will be held in the 
Palace Hotel, at 8 p.m., of Wednesday, July 22d. Thursday, July 23d, 
will be devoted to'the social part of the meeting, which is to consist of 
an excursion over the electric scenic road now being built to the summit 
of Mount Tamalpais. The Question Box is now ready for such ques- 
tions as members may choose to propound. 

JOHN A. Britton, Secretary. 








BRIEFLY TOLD. 
: Mee” Rees 

Our COMPLIMENTS TO ACTING-GOVERNOR WoOLCOTT.—Elsewhere (p. 
1045) will be found the text of the bill, which obtained the necessary 
legislative and executive sanction of the State of Massachusetts to give 
to it legal life, that mcorporates the Massachusetts Pipe Line Company. 
While this measure is not by a very large margin fraught with the 
menace to the gas interests of the State that was carried by the initial 
bill vetoed by Acting-Governor Wolcott, it nevertheless seems to us to 
contain enough of lurking danger, even to the point of causing us to 
believe that it would be better for the safety of Massachusetts gas in- 
vestors in general if the bill was not enrolled on the statute books. The 
especially obnoxious feature, from our point of view; is contained in 
Section 5; but it may be that.the mandate on the Board, specifying that 
the Board ‘*shall grant to the Company reasonable locations,” is much 
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weakened in point of peremptoriness by the qualifying lines of the suc- 
ceeding sections. In any event, the bill which became a law is vastly 
fairer to the existing gas interests of the State than was the measure 
which the Governor's well put objections throttled. Therefore, he is 
well entitled to proper and positive expression of recognition of his 
courageous action from the gas men of the State over which he presides. 
This is not all, though, for which the Governor is to be complimented ; 
and in this other respect he is likely to gain applause for his well-bal- 
anced action, not only from the Massachusetts gas men, but from the 
fraternity of the whole country as well. The term of Mr. Morris Schaff, 
of Pittsfield, as a member of the State Board of Gas and Electric Light 
Commissioners, would, if we mistake not, expire next month ; and there 
were many candidates for the place, notably among whom were men 
who could command strong political backing. Mr. Schaff is a Demo- 
crat, and sodiffers in political faith from the Governor ; but Mr. Schaff’s 
course of action in connection with his duties on and of the Commission 
had been of so fair and straight an order that the Governor forgot poli- 
tics in his remembrance of duties done and named Mr. Schaff to suc- 
ceed himself. This is the sort of politics the practice of which would 
speedily cause us all to think there might be some good in well-carried 
out paternal governing. 





Mr. FiTzGERALD SalIp TWENTY, NoT THIRTY CANDLES.—In our issue 
for June 8th, center of second column, p. 926, in our official report of 
the proceedings of the second annual meeting of the Texas Gas and 
Electric Light Association, Mr. John H. Fitzgerald, of the Houston 
(Texas) Gas Light Company, is misquoted. The error, which is solely 
attributable to an accidental use of the figure 3, instead of the figure 2, 
occurred in connection with the discussion of ‘‘ Question No. 2,” which 
asked : ‘‘To what candle power can coal gas be enriched with oil with- 
out danger of smoking ;§to what candle power can coal gas be enriched 
with cannel coal without danger of smoking?’ Perhaps the best way 
of correcting the ‘‘slip” is by giving herewith the text of Mr. Fitz- 
gerald’s letter to Mr. T. D. Miller, the Association’s President, in which 
the former calls attention to the misquotation : 


Houston Gas Liaut Company, 
Houston, Texas, June 29, 1896. 

Mr. T. D. MILLER, President Texas Gas and Electric Light Associa- 
tion—Dear Sir: I notice, in the AMERICAN Gas LIGHT JOURNAL for 
June 8th, I am reported as saying : ‘‘ The question of candle power is 
something that I will not be able to say very much about; but last 
August we commenced using oil gas to enrich the coal gas, and made 
during the winter about 30 per cent. of oil gas which carried the candle 
power, as near as I can tell, up to 30 candles.” What I did say was: 
‘‘* * * which carried the candle power, as near as I can tell, up to 
20 candles.” I stated the matter in that form, as I have no reliable 
apparatus for ascertaining the candle power, and depend entirely on a 
common jet photometer ; but to have it go out that I made a mixed gas, 
of the proportions stated above, of 30 candles, would be apt to cause the 
fraternity to think that I am a bigger fool than I sem—however near tke 
impossible that mightappear. Yourstruly, JNo. H. FITZGERALD. 








Correspondence 


[The Journat is not responsible for the opinions expressed by correspondents. } 








Mr. Jenkins Misunderstood Mr. Light. 
Dayton Gas LIGHT AND CokE ComMPANY, 
Dayton, O., June 23, 1896. 

To the Editor AMeRIcAN Gas LIGHT JOURNAL: There seems to be a 
misunderstanding regarding the conversation which took place last 
spring, between Mr. Jenkins and myself, on the subject of naphthaline 
and the effect of rapid reduction of temperature on gas. During our 
conversation I related an experience that I had just gone through, 
where a 20 inch inlet had been almost completely obstructed by naph- 
thaline, and told him that I thought the cause of the formation was the 
rapid reduction of temperature. The figures I gave Mr. Jenkins (if I 
remember aright) were: Gas, at station meter, 75°; water, in bottom 
of tank, 42°; water at surface of tank, on the outside of holder, 56°; 
gas, at outlet, 20 feet from the holder, 52° to 56°, according’ to the 
amount being consumed. Now, in reply to Mr. Bates’ question of tem- 
perature of water in tank. I think it depends on the amount of steam 
used during the winter months, for I know of two tanks, within 300 
feet of each other, where there 1s a difference of from 15° to 18° in the 
temperature of the water—one tank having one steam jet in use, and 
the other tank three. Yours respectfully, GeorGE LIGHT, 


The Measurement of Gas in Relation to Temperature. 


aes Re 
[A paper read by Mr. GrorGe Livesey, before the Incorporated 
Institution of Gas Engineers. ] 

The attention of gas engineers has, especially since the formation of 
such societies as this, been given to innumerable questions of varying 
degrees of importance ; but, strange to say, the elementary question 
of the measurement of the gas made still awaits solution. The meas- 
urement of gas sold is a different matter. Only a properly constructed 
meter is wanted, and the thing isdone. No so-called corrections for 
temperature are necessary or practicable. The gas as it passes through 
the meters on the premises of the consumers is measured at a tempera- 
ture sufficiently near to that of the atmosphere to be satisfactory to 
both buyer and seller. The measuremeut of the gas as sold is the 
governing point. If the gas made could be measured under the same 
conditions, the quantity unaccounted for would be known with sufli- 
cient certainty ; and one of the difficulties with which gas engineers 
and managers have to contend would be removed. This paper is 
written with the hope of inducing the Institution to deal authori- 
tatively with the question. It would be a waste of time to give reasons 
why the work should be done, but the errors of the present system (or 
want of system) and the possible remedies may be referred to with 
advantage. 

There have been within the last few years some extraordinary fluctu- 
ations in the quantity of unaccounted for gas. This ought not to, and 
unless there is an easy discoverable cause does not really, vary 
appreciably from year to year. The gradual but considerable increase 
of day pressure has, no doubt, caused a slight increase ; but this will 
not explain a rise of 3, or 2, or even 1 per cent. in a single year. Of 
course, assuming that the station meter registers correctly, the cause of 
the fluctuations in the percentage of unaccounted for gas must be 
looked for elsewhere, and it probably will be found in the temperature 
at which the gas made is measured. This is by no means constant, 
neither does it bear a constant relation to the temperature of the air. If 
the temperature of the gas at the station meter were the same as the 
air, or if it were maintained at a constant but moderate figure above it, 
there would be no difficulty. Thereis, however, no approach to regu- 
larity. The relative temperatures of air and gas vary from month to 
month, or even to some extent from day to day, in the same works ; 
and, so far as the experience of the South Metropolitan Company is 
concerned, no two works are alike. 

The following table gives the relative monthly average temperatures 
of the gas and air taken every three hours, for the half year to Decem- 
ber last, for each of the six stations of the Company. In every case 
the temperature of the gas is considerably greater than that of the air, 
and the difference is much greater in winter thaninsummer. The 

excess in December is in some cases as much as 20°. The make of gas 
in that month being about three times that of June, and seeing that 
the gas temperatures at no two stationsare alike from month to month, 
it is quite clear that no average or mean temperature can be taken as a 
basis for correction. 


Monthly Average Temperatures of the Air and Gas taken every 
Three Hours at the Station Meters. 








July. Aug. Sept. Oct. Nov. Dec. Mean. 
Air at Old Kent Road... 63° 61° 61° 47° 47? 41° 653.3° 
ae at Bankside......... 69 66 66 64 64 61 65.0 
Greenwich.. ey: 7 7 63 58 55 66.0 

“© East Guieiewich. va ae 67 69 65 60 55 64.0 

‘* Old Kent Road.... 77 70 68 66 61 58 66.7 

‘* Rotherhithe ...... 71 72 75 60 58 52 64.7 

BE. WOR. i osc és 73 73 74 69 66 62 69.5 
Average of all stations.. 72.3° 70° 70.8° 64.5° 61° 57° 66.0° 

Note.—The mean temperature of the second half of the year is about 6° warmer 
than the first. 


It may be remarked that one reason for these high temperatures is 
that the reduction of the sulphur compounds is thereby facilitated. 
This practice is comparatively recent, and to it is mainly due the diffi- 
culty about correction. When the gas was measured at a temperature 
near that of the air, no correction was needed. 

Unless means can be found for adjusting these discrepancies, the 
quantity of gas unaccounted for cannot be ascertained with any ap- 
proach to accuracy. The system to which the term ‘‘ correcting for 
temperature and pressure ’’ has been misapplied is an absurdity. Why 
a temperature of 60° and a pressure of 30 inches has been adopted as a 
standard for the measurement of gas has always been (and remains) a 





puzzle, Asto barometric pressure, no correction is necessary, because 
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tl a‘ is the same for station and consumers’ meters if on the same level ; 
and if not, whatever variation, if any, there may be due to this cause, 
it is out of our power to estimate. 

Pressure as known to gas makers—that is, the pressure in the gas- 
folders and mains in excess of that of the atmosphere—must, however, 
affect the question of unaccounted-for gas. The pressure at the station 
meter varies, of course, with every lift of the gasholders—in the case 
of the South Metropolitan Company from about 3 inches with the top 
lift of the largest holders, to about 10 inches with a 5-lift holder of 
small diameter, when full. This, however, is reducible by balance 
weights. Forthe sake of argument, take the station meter pressure at 
4 inches above that of the consumers’ meters. Then taking the pressure 
of the atmosphere at 30 feet of water, of which 4 inches is 190th part 
(or, for convenience, say 1-100th), it follows that the gas is expanded 1 
per cent.; and the quantity of unaccounted-for gas is affected to that 
extent, or in proportion to the actual difference of pressure at which 
the gas may be measured. This, however, is not a practical question ; 
and having been mentioned, it may be dismissed. 

Reverting to the question of temperature, it is necessary first to deal 
with the assumed standard of 60°. If this were the average tempera- 
ture of these islands, one might understand why it has been adopted. 
But the mean temperature of London, Mr. Glaisher informs me, for the 
last 55 years is only 49.3°; and the farther north we go the lower it will 
be, in the proportion of about 1° for each degree of latitude. But sup- 
posing 60° or any other figure represented the mean annual tempera- 
ture, it would still be absurd to correct to any such figure, because the 
quantity of gas made varies so greatly between summer and winter, or 
between the hottest and coldest months—July and January. The mean 
temperature in July, according to Table A, kindly given to me by Mr. 
Glaisher, is 62°, while the mean for January is 38.2° only. A correc- 
tion to 60° would be about right for June to September, and altogether 
wrong for the remaining months. But mean temperatures are quite 
unsuitable, because they are means—that is, they are the result of var 
iations above and below the average. Mr. Glaisher’s second table (B) 
conclusively proves their unsuitability—the highest mean for July being 
68.1°, and the lowest for that month 57.6°, while the corresponding fig- 
ures for January are 43.9° and 31.6°. Then there are diurnal varia- 
tions, which Table A shows are much greaterin summer than in winter. 
This further increases the difficulty of making really reliable correc- 
tions for temperature—in fact, absolute accuracy is unobtainable. 


TaBLe A.—Mean London Temperatures in each Month in 55 Years. 











Mean Meanocfall Meanof all Mean 
Temper- Highest Lowest Daily 
Month. ature. by Day. by Night. Range. 
January....... 38.2° 42.6° 33.2° 9.5° 
February...... 39.2 45.2 34.1 11.1 
March......... 41.6 49.8 35.0 14.8 
Ri 6 Kaxs'es 47.0 57.4 39.0 18.5 
ae 52.7 64.4 43.8 20.6 
8 SRB re 59.0 71.0 49.9 21.1 
DL eee 62.0 73.9 53.1 20.8 
August..... .. 61.4 72.8 53.0 19.8 
September..... 57.1 67.4 49.1 18.3 
October........ 49.7 57.6 43.1 14.5 
November...... 43.6 49.0 37.8 11.3 
December...... 39.7 44.3 34.8 9.4 
Mean of year.. 49.3° 58.0° 42,2° 15.8° 
TABLE B.—Highest and Lowest London Temperatures each Month in 
55 Years. 
Highest. Lowest. 
January....... ..»- 43.9 in 1884 31.6 in 1881 
February.......... 45.3 in 1869 28.9 in 1895 
cents can 46.2} te4i «35.2 im 1845 
MEER rac ss sassiaces 52.3 in 1865 42.9 in 1860 
AN ai pe eects 59.7 in 1848 48.4 in 1879 
P 1 7 
ESE aa 65.3 in 1946 = 54.8} 18) 
% AS Se tree rae 68.1 in 1859 57.6 in 1860 
oO eee 65.8 in 1857 57.3 in 1845 
September ........ 63.9 in 1865 52.9 in 1877 
COO 5. ote dp% 54.9 in 1861 45.0 in 1887 
November.......... 48.7 in 1881 37.6 in 1871 
December.......... 47.6 in 1852 29.8 in 1890 


In all things, however, we have to be content with something short 
of what we may, perhaps erroneously, consider perfection. Happily, 





in this case, to be approximately correct is sufficient, provided we al- 
ways work on the same system, whereby fair comparisons of one year 
with another, or one place with another, can be made. I once, when a 
young man aitending the late Professor Tyndall’s Royal Institution 
lectures, in which he had been making some experiments with glass, 
asked him a question as to its elasticity, and remarked, ‘‘I have heard 
that it is the most perfectly elastic substance in nature.” His reply was 
characteristic : ‘‘ There is nothing perfect in nature.” With that ex- 
pression of opinion, gas makers may well be content with such accura- 
cy in the measurement of their staple as is reasonably practicable. All 
they have to do is to determine how such practical accuracy can be at- 
tained. It is obviously misleading to take the registration of the sta- 
tion meter as the make when the temperature of the gas varies, as 
shown in the South Metropolitan table, from that of the air from a min- 
imum of 5° in excess in the summer to a maximum of 21° in excess in 
the winter. Itis equally misleading to correct to 60°; and it would 
also be a mistake to correct to the actual mean temperature of the year, 
for the reasons already given. 

What, then, is to be done? The gas, as it passes through the consum- 
ers’ meters, is at a temperature somewhat above that of the air. The 
question is, therefore, what is this excess? It is not likely that it is con- 
stant the year through, probably varying from month to month, and 
being greater in winter than in summer. Surely it would be possible 
to ascertain by experiment on a few selected and typical cases what is 
the monthly average excess of temperature of the gas at the consumers’ 
meters over that of the air. To this the.make, as registered by the sta- 
tion meter, could be corrected. Will the Institution undertake the 
work? An authoritative declaration on the subject would be very use- 
ful, and it is time it was made. If the meeting considers it desirable, 
the Council can deal with it as they think best. 

Valuable information on the subject will be found in an article on 
‘* Unaccounted-for Gas,”' by Mr. Lewis Thompson Wright, in the 
Journal of Gas Lighting for Oct. 30, 1894, and in a paper by Mr. D. 
Irving, of Bristol, published in the Journal for June 25, 1895. 








The Application of the Expansion of Fluids to Correct 
Measurement of Gas Passing through Meters. 
SE EAN 3 
[A paper read by Mr. W. W. Fippes, before the Incorporated Institu- 
tion of Gas Engineers. | 

The subject of this paper, as the title suggests, is the temperature as- 
pect of the question of unaccounted-for gas. There is no intention or 
desire on the part of the writer to recapitulate what has been already 
said upon it. At no time has its importance been lost sight of, and any- 
thing that will reduce the complications involved to one of leakage 
only, will, it is hoped, prove of mutual benefit ; for leakage, pure and 
simple, would then be within the limits of possible reduction. 

Attempts have been made to this end by assuming that consumers’ me- 
ters are measuring gas throughout the year at some normal tempera- 
ture, and then correcting the volume made to that assumed tempera- 
ture. What the figure for such a correction should be no one could 
say with certainty, as there are no possible data upon which to base the 
calculation ; and if there were, it is highly probable that the same fig- 
ure would not be suitably accommodating for use twice in succession. 

Mr. Livesey, with the courage of his convictions, has given a deduc- 
tion from unaccounted-for gas of 3.4 per cent. for what he considers to 
be applicable to the mean temperature of London—viz., 52° F. The 
mean temperature of the writer’s neighborhood is nearer 48° F. 
Hence, if 3.4 percent. be the deduction to be made from unaccounted- 
for gas in London to bring the statements to one of possible leakage, 
44 per cent., on the same lines, should be the corresponding figure for 
Bristol. 

Corrections for observed or assumed temperatures, however near the 
absolute truth they may be, do nothing to make up for the loss of the 3 
or 4 per cent., as the case might be. This would still be going on year 
by year, and even if the desirability of making a correction of this kind 
were admitted, it would not prevent the very unpleasant reflections 
sometimes expressed at half-yearly meetings, etc., concerning the enor- 
mous sums of money this unaccounted-for gas annually represents. 
Nature, to whom this loss is attributable, has been the last to receive 
the blame ; and if her unfailing laws have worked detrimentally in the 
past, it is but to look to her subservience in another direction to see a 
gleam of hope for the future. 

The leisure of the past two years has been devoted by the writer to 
the subject of the influence of temperature upon the volume of gas 





1. See Am. Gas Licut JournaL, Nov. 19, 1894. 
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that consumers’ meters pass and record ; and the special object of this 
paper is to explain how far success has attended the efforts made to se 
cure at all times a registration of the gas delivered which shall be the 
standard volume at the normal temperature of 60° F. 

In meters as hitherto arranged, as the gas expands or contracts in 
bulk, owing to changes in temperature at the place where the meters 
are situated, the registration of the meter has not truthfully indicated 
the standard volume of gas at a given temperature which has passed 
through it. In hot weather, for example, the volume indicated is too 
large, and in cold weather too small in relation to the standard volume 
at a given temperature. An experiment will clearly demonstrate that 
this is so. 

In a testing room, at a normal temperature of 60° F., take two stand- 
ard testing gasholders. Fill one of these with air or gas ; and place the 
second in such a position that if (say) 10 cubic feet were transferred 
from one to the other, the scale upon it should record exactly 10 feet 
received. Take (say) a dry gas meter, and to its inlet attach one end of 
a long piece of lead pipe. Coil this pipe round the outside of the meter, 
and secure the other end to the holder filled with air. Connect the out- 
let of the meter to the inlet of the empty receiving gasholder. After 
having ascertained that all the joints are sound, and that the pointers 
of the holders and that of the meter are in their respective proper posi- 
tions, surround the meter and the pipe coiled around it with ice or 
snow, and when sufficient time has elapsed to lower the temperature of 
the pipe and meter to that of the ice and snow, open the outlet of the 
first-named holder, and transfer its contents (10 feet) to the second 
holder. It will be found that 10 feet from the first holder will be the 
same volume in the second ; but the meter will have registered but 9.3 
feet—indicating about 7 per cent, slow in registration. In like manner, 
with elevation of temperature above the normal of 60° F. (within 
reasonable limits), the meter will record fast. 

Taking thecase of a dry gas meter, the -volume of gas admitted to 
effect the pulsations of the bellows depends upon the position of the 
tangent pin in relation to the crankshaft. The farther the pin is moved 
in the slot from the crankshaft, the greater will be the extent of ex- 
pansion and contraction of the bellows, which will consequently pass a 
greater volume of gas to effect the rotation of the crankshaft; while 
the nearer the pin is moved towards the shaft, the less will be the ex- 
pansion and contraction of the bellows, and consequently a less volume 
will pass at each rotation. 

The operator, in testing dry gas meters to register correctly at the 
normal of 60° F., places the tangent pin at a point which hisexperience 
has taught him to be near the proper place in the slot ; and generally, 
by repeated trials—moving it either to or from the crankshaft—the 
true position is ultimately found, when it is permanently secured. But 
it is questionable whether nine-tenths of the consumers’ meters or the 
station meters ever pass gas at the normal temperature for any length 
of time. Hence, when the normal temperature does not prevail, the 
volume passed in relation to the standard volume is incorrect. 

If the tangent pin could be moved automatically nearer to or farther 
from the crankshaft by the influence of variations of temperature, cor- 
rect registration in relation to the standard volume could be secured, 
for then, when the temperature was below 60°, and the gas of less than 
a certain density, the tangent pin would be moved nearer the shaft, ana 
thus restrict the movement of the bellows, and a less volume of gas at 
each revolution would pass the meter ; while if the tangent pin were 
moved farther from the shaft when the temperature was above 60°, and 
the gas correspondingly dilated, an increased volume of gas would pass 
for each revolution. 

In order to obtain, by the influence of temperature, automatic move- 
ments of amplitude and force sufficient to move the tangent pin, numer- 
ous experiments were made with combinations of metals of varying 
expansibility by heat. But they were all abandoned, and it was finally 
decided to take advantage of the expansion and contraction of various 
fluids by heat and cold, in combination with various sections of tubes 
charged under pressure therewith. It was found, in practice, that the 
amplitude and also the force required could thus be obtained for any 
size of meter by the employment of the foregoing combinations. 

The tubes employed are of oval section, solid drawn, which are after- 
wards bent into the circular form. They are similar to the Bourdon 
tube of the ordinary steam pressure gauge. These tubes are sealed at 
the two extremities with pieces of metal, and to one end—viz., the 
solidly sealed one—is attached an arm projecting to the center of the 
tube for fixing it to the crankshaft of the meter. This arm is also pro- 
vided with a thick end-piece, into which a pin is fixed. This pin acts 
as a fulcrum to a lever attached tu the opposite end of the tube. The 


end of the lever nearest the crankshaft has a T-shaped head, with a 


slot cut in it. Into this slot the tangent pin is inserted, and the pin can 
be moved to or from the crankshaft for the purpose of setting the pin in 
proper position for correct registration of the meter at normal tem- 


‘perature, 


The metal piece sealing the end of the tube to which the lever is at- 
tached is provided with two holes situated transversely to each other. 
The hole communicating with the interior of the tube is very small. 
The other transverse hole is larger, and it intersects the small hole on 
one side, so that if a piece of wire were put through the smaller hole it 
would not be seen in looking through the larger one. A wire is in- 
serted in the smaller hole, and into the larger one a filling of lead is 
introduced, and by pressure is compressed therein. The wire is then 
withdrawn, leaving a small hole through the filling communicating 
with the inside of the tube. Through this hole fluid is introduced into 
the tube by exhausting the contained air and allowing the fluid to 
take its place. A force pump, or the like, is attached to the smal! 
hole, and further fluid is pumped into the tube until the pressure has 
considerably dilated the tube, at which moment the lead filling is again 
compressed until the small hole through it is closed, and the lead has 
been forced up and down the hole. In this manner the liquid in the 
tube is effectually sealed under pressure. 

If the amount of dilation of such a charged and sealed tube be meas- 
ured at 60° F., and the tube be then cooled to 32°, the amount of con- 
traction that it will undergo by 28° of cold will be found to be the same 
as the amount of its dilation by being raised from 60° to 88°, or a rise of 
28° of heat. Hence, for each and every degree of rise in temperature 
above the normal, the tangent pin will be moved farther from the crank 
shaft ; and in like manner with loss of temperature it will be brought 
correspondingly nearer the shaft. Although the operation of filling 
and sealing the tubes would appear somewhat complicated, it is most 
simple, and, in fact, occupies but a few moments. 

The application of the device to a dry gas meter does not in any way 
interfere with its present working parts ; itis simply a substitution from 
a rigid to a movable tangent pin, the position of which is automatically 
varied by the influence of temperature. 

The results that will be obtained on repeating the experiment before 
referred to with the two gasholders, but with a meter fitted with the 
automatic instead of the rigid tangent, will be very different indeed. 
Instead of the meter recording 7 per cent. slow at 32° F., it will register 
exactly the same as it did when tested at 60°. In like manner, if the 
temperature of the meter be raised above 60°, it will register exactly the 
same as it did at 32° or at 60°; and it will register neither fast nor slow 
at any temperature to which a consumer’s meter may be exposed, pro- 
vided it has once been set to register correctly. 

The application of the device to station meters requires that, in tem- 
peratures falling below 60°, provision should be made for raising the 
water-line of the meter, and, conversely, for lowering it for increase of 
temperature above the normal. For correcting the gas made daily, it 
appears that the position upon the meter where the temperature should 
be taken is still a debatable one. From hourly recorded observations 
of temperature taken upon the inlet and outlet, and also upon the water 
within the meter, results have been obtained which have led the writer 
to adopt that recorded upon the inlet only ; and it appears reasonable 
that this should be the correct position. Inside the drum would be the 
right place for the thermometer ; but as this is impracticable, the near- 
est available place to where the gas is flowing into the drum has been 
chosen, for the reason that any influence of heat or cold, acting upon 
the outside casing, is received by the outgoing gas that has already 
been measured, and this gas, surrounding the drum, protects it in a 
very great measure from external variations of temperature. In the 
application to station meters, for the purpose of correct registration, 
the temperature at the inlet has been chosen for placing the tube, which 
will automatically raise and lower the water line. 

Referring to the temperature of consumers’ meters, it is an absolute 
impossibility to say what average temperature throughout the year 
would suit the case upon which to base a calculation of correction, in 
order to ascertain how much was unaccounted for and how much the 
absolute leakage. It is in the months of November, December, Jan- 
uary, February and March that the greatest consumption occurs. The 
mean temperature in this country, taken over eleven years, was 42° F.; 
and the bulk of the consumption is by night in these months, when the 
temperature is below this average. Roughly speaking, a decrease of 4° 
below 60° F. in consumers’ meters is a loss of 1 per cent. to the gas 
undertaking. 

Taking 52° F. as the average mean temperature for London, this 
would give a loss of 2 per cent.; and the value of this to the London 





Gas Companies alone is about £60,000 a year. With the average mean 
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temperature of 42° for the five winter months, the loss upon gas con- 
sumed throughout that period, generally speaking, cannot be less than 
44 percent. But if it is taken at 3} per cent.—practically that sug- 
gested by Mr. Livesey for the Crystal Palace District Gas Company—it 
wou'd mean an annual loss to the receipts of the London Companies of 
no less a sum than £105,000. 

Bearing in mind the enormous losses thus going on year by year, the 
author conceived that there ought to be a remedy ; and the fruits of his 
labors, he feels assured, may now be reaped by gas undertakings, at the 
small expense of having, in the first instance, all meters of (say) 20 
lights and upwards, fitted with the device he has described, which can 
be applied to old as well as to new meters. The larger meters particu- 
larly are those subject to the greatest vicissitudes of temperature, as 
they are frequently placed in exposed positions. 

There is yet another out of many applications of the expansion of 
fluids thus attainable that will be of interest to gas engineers—viz., its 
use for taking temperatures in the mains, condensers, and meters upon 
the works. The diagram shows its application to mains thermometers. 
Tue dial may be as shown, or it may be transverse, to suit any position. 
In order that it may be understood, an explanation of the action of an 
ordinary thermometer of this description will illustrate the one for 
miins. For instance, take atubefrom asteam pressure gauge ; cut off 
the end where the steam acts upon the tube, and put to it a filling and 
sealing one. Then provide this end with a plate to secure the tube to 
the case of the instrument, exactly in the same place that it occupied as 
asteam gauge. Having filled the tube as described, it will be found 
that the hand rises and falls for heat and cold exactly as it did for high 
and low pressure steam. Nothing is left but to observe the position of 
the hand—say, for 40, 60, 80, and so on—and construct a scale for the 
degrees, The delicacy of the instrument is beyond conception. 

In the writer’s experiments, one such instrument had a range of 
three-fourths of the circumference of the dial for 10°. A main ther- 
mometer differs from this ; and at first sight it might be thought that 
its accuracy is interfered with to some extent. But this is not so in 
practice, because, though the bulb in which the recording fluid is con- 
tained is away from the tube, provision is made for this in the tube 
itself, and also in the manner in which it is prepared for filling. The 
relation in bulk of the fluid in the bulb to that in the tube is so great 
that the temperature of the tube does not affect the index to any appre- 
ciable extent. 

The breakages of the ordinary mercury thermometers are a source of 
constant expense, and the difficulty sometimes experienced in reading 
them is great ; but with an instrument of the kind just described, both 
of these objections, it is hoped, will be met. 








Mond Producer Gas Applied to the Manufacture of Steel. 
= 

[A paper read by Mr. John H. Darby before the British Iron and Steel 
Institute. ] 

In 1889 Dr. Ludwig Mond brought his process for the manufacture of 
producer gas with the recovery of sulphate ofgammonia before the pub- 
lic ina presidential address to the Society of Chemical Industry. It 
will therefore not be necessary for me to describe the process and appa- 
ratus employed in any great detail. I will confine myself as much as 
possible to dealing with the improvements that. have been made since 
that date, and with the application of the gas to the manufacture of steel. 

I notice in a paper read before the West of Scotland Iron and Steel 
Institute in April, 1893, by Mr. George Ritchie, the following remarks 
in reference to the Mond producer: ‘The ideas embodied in this ar- 
rangement could only have come from the brain of the inventor's 
genius, but (as he himself remarks) the cost of the plant is considerable, 
and in the author’s opinion we must look again for a solution of this 
most interesting problem.” I hope to be able to show that Mr. Ritchie 
is mistaken, and that in its present form the Mond producer presents 
the most economical and efficient method of making producer gas for 
industrial purposes. 

When fuel is gasified in the ordinary producer, the products of dis- 
tillation, including tar, first leave the fuel, and the fixed carbon is ulti- 
mately converted into carbonic oxide. This raises the temperature of 
the contents of the producer and the resulting gas to a high degree, and 
is sufficient to decompose most of the ammonia originally contained in 
the fuel as nitrogen, as well as to effect the distillation of the volatile 
products, The initial heat in the resulting gas is to a great extent lost, 
and perhaps its only useful office is to keep the tar from depositing 
before the gas arrives at the point of consumption. 

It is evident that at whatever temperature gas enters the regenerator, 


the waste gases will, when the furnace is reversed, leave that regenera- 
tor at a temperature not less than that of the ingoing gas. The sensible 
initial heat in the gas is therefore not utilized in the furnace, but es- 
capes up the chimney stack without doing useful work. I should, how- 
ever, remark that a small portion of the heat spoken of is commonly 
employed in decomposing steam in steam-jet blown producers. 

The objects Dr. Mond wished to obtain in his producer plant were to 
utilize the heat developed by the combustion of carbon to carbonic 
oxide, by transferring the sensible heat in the steam and gas leaving the 
producer to the air and steam entering the producer. In this way he 
was enabled to use far more steam than is generally employed, and to 
work with a low temperature in the producer, preventing the decom- 
position of the ammonia. This enabled him to obtain the enormous 
yield of nearly 100 lbs. of sulphate per ton of fuel, at the same time pro- 
ducing a much larger volume of gas of about the same calorific value, 
volume for volume, compared with ordinary producer gas. 

The recovery of by-products from producer gases has been the sub- 
ject of much consideration, but, as far as I am aware, satisfactory re- 
sults have not been obtained in using washed gases in the regenerative 
steel furnace. I understand that a steel furnace was erected by the 
Coltness Iron Company, which worked well with ordinary Scotch blast 
furnace gas (see analysis) before this gas was washed to recover the 
ammonia, etc. Subsequently apparatus was erected for the recovery of 
ammonia, but the steel furnace did not work satisfactorily with the 
washed gas, and it is at present being worked by producer gas made in 
the ordinary way. Cooling the blast furnace gas causes tarry vapors 
to be condensed, and the gas is impoverished thereby. This is possibly 
the reason why the furnace in question ceased to work satisfactorily 
with the washed gas. 


Scotch Blast Furnace Gas (using Coal). (Ritchie.) 





Unwashed Washed 
Two Amsiyecs Two Ausiyses 
by Volume by Volume 
per Cent. per Cent. 
Carbonic anhydride. ........... 6.80 6.30 
me CUM: 84. sas 58 eee 27.70 27.70 
je er SC e et Pee 2.69 2.72 
RO ae e ee Per ree 6.81 7.55 
TROGIR sii is 6. oe Cette 56.00 55.73 
100.00 100.00 
Comparative calorific value.... 1,274 1,299 


It is probable that the analyses of the unwashed gases do not show 
the value of the tarry vapors, as they would be condensed in the appa- 
ratus, and therefore not taken into account in either case. 

In a furnace under my own observation, working with gas supplied 
from a Wilson’s gas producer, the following is the difference in com- 
parative calorific value of the gas before it entered the regenerator and 
after it left the regenerator. 


Gas before Regenerator, probubly without Tarry Vapors. 
Average of Five Analyses. 





Analysis by Volume per Cent. 

Carbonic anhydride...............- .... 7.63 
” UI oon d Smicxcee wens en’ > ae 
Ethylene........ Sb cb waning Gert gin hegre 1.06 
I iia b vekkc cps nie shapeadanweteedes 3.05 
PRIMI Sod xaos dade agua Giawed wae 12.60 
WOE 6 Saecdessenes tedhaexenacdes 53.80 
99.87 


Comparative calorific value, 1,487. 
Same Gas after Heating in Regenerator, including Tarry Vapors. 


Average of Five Analyses. 
Analysis by Volume per Cent. 





Carbonic anhydride. ...............-...- 5.19 
M2 GUNG otess - Hadeneetactens® 24.79 
IN onic aa bn 0-tites is cp SRR Rae taeee ‘ 0.4L 
ES kdig sini gin b6ace os Scgtnasmo ae sus 1.33 
DIR dia as 6 6s6 00 =. Sak neh enwed 19.17 
RUS a ictcs cic chwss« + ssomnenaceaceses 48.98 
: 99.87 


Comparative calorific value, 1,524. 
In the first instance the calorific value has been determined withou 
the tarry vapors, which were condensed in the collecting tubes of the 





apparatus employed, and in the second instance it included the tarry 
| vapors, as they were permanently fixed, and their products decomposed 
in the passage through the heated regenerator. This shows, together 
with the increase in volume, what probably is the heat value of tarry 
| Vapors in the producer gases. 
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Dr. Mond found that the amount of nitrogen 
contained in different fuels which he experimented 
on varied between 1.2 and 1.6 per cent. When he 
introduced, together with the superheated air re- 
quired to burn the fuel in the producer, 2} tons of 
steam for every ton of fuel consumed, he found 
that over 70 per cent. of the total nitrogen in the 
coal could be recovered, in the form of sulphate 
of ammonia, from the producer gases, this 
amounting in practice to nearly 100 lbs. of sul- 
phate of ammonia per ton of fuel. Only about 
one-third of the steam introduced into the pro- 
ducer is decomposed in its passage through the 
fuel. So that two-thirds remain in the gases, 
leaving the producer at a temperature of 450° to 
500° C. The problem was to return this steam or 
its equivalent to the producer, and to transfer the 
initial heat in the gas and steam leaving to the air 
and steam entering the producer for the combus 
tion of the fuel. The difficulties in the way of 
attaining this end, and at the same time recover- 
ing the small amount of ammoniain the immense 
volume of gas to be dealt with, are very great. 

The gas leaving the producer from 1 ton of coal 
is about 160,000 cubic feet, equal to 4,530 cubic 
meters at 15° C. and atmospheric pressure. Mixed 
with this gas is 100,000 cubic feet, equal to 2,831 
cubic meters, of steam. Under the circumstances 
the application of cooling arrangements, such as 
are used in connection with the Scotch blast fur- 
nace, is out of the question. Dr. Mondsolved the 
problem in the following way : 

The hot producer gas is passed through a series 
of pipes surrounded by an annular space, through 
which the mixture of air and steam to be intro- 
duced into the producer is led in an opposite direc- 
tion, thus taking up the heat from the hoi gas and 
beeoming superheated. Thence the producer gas 
is led through a rectangular chamber partly filled 
with water, which is thrown up in a fine spray by 
revolving beaters so as to fill the whole area of the 
chamber. This water, of course, becomes hot, a 
certain quantity of it evaporates, and the spray 
produced washes all dust and soot out of the gases. 
From this chamber the gas, which is now cooled 
down to about 100° C., and is loaded with a large 
amount of water vapor, is passed through a leaden 
scrubber filled with perforated bricks, in which 
the ammonia contained in the gases is absorbed by 
dilute sulphuric acid. In this scrubber a fairly 
concentrated solution of sulphate of ammonia, 
containing 36 to 38 per cent., is used, to which a 
small quantity of sulphuric acid is added, so that 
the liquid leaving the scrubber contains only 2.5 
per cent. of free acid. This liquid passes through 
a separator in which it is clarified. The greater 
portion of the clear liquid is, after the addition of 
a fresh quantity of acid, pumped back to the scrub- 
ber. The remaining portion of the liquid is with- 
drawn, and is evaporated in conical lead-lined 
pans furnished with lead steam coils, which are 
kept constantly filled by the addition of fresh 
liquor until the whole mass is thick. This is then 
run out on a strainer, and yields, after draining, 
a sulphate of ammonia of very fair quality, and 
up to the market strength of 24 per cent. of am- 
monia, which finds a ready sale. The mother 
liquor, which contains all the free acid, is pumped 
back to the scrubber. The gas on entering the 
scrubber contains only 0.13 volume per cent. of 
ammonia, and on leaving the scrubber it contains 
less than one-tenth of this quantity. Its tempera- 
ture has been reduced to 80° C., and as it is not 
fully saturated with moisture at that temperature, 
no condensation of water takes place in the scrub- 
ber. 

The gas next passes through a second scrubber 
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constructed of wrought iron and filled with perforated wood blocks. In 
this it meets with a current of cold water which condenses the water 
vapor, the water being thereby heated to about 78° C. In this scrubber 
the gas is cooled down to about 50° C., and passes from it to the gas 
main leading to the various places where it is to be consumed. 

The hot water obtained in this second scrubber is pumped through a 
third scrubber, also of wrought iron, through which, in an opposite 
direction to the hot water, cold air is forced. The air is forced by means 
of a blower through the scrubber, and thence into the producer. The 
air thus gets heated to about 74° C., and becomes saturated with moist- 
ure at that temperature by its contact with the hot water, while the 
water leaves this third scrubber cold enough to be pumped back through 
the second scrubber. The same water is thus constantly used for con- 
densing the water vapor in one scrubber and giving it up to the air in 
the other. In this way about one-half of the steam required for the 
producer is recovered and returned to the producer. The rest of the 
steam required is in part obtained as exhaust steam from the engines 
driving the blowers and pumps required for working the plant, and the 
remainder wherever possible from any other exhaust steam available. 

The gas producers used (see illustration) are cylindrical in shape, 
tapering at the bottom. They are 10 feet in diameter inside the cylin- 
drical part, and about 21 feet high. Towards the bottom of the pro- 
ducer casing the sides taper inward, and end in a conical grate having 
around opening in the center, through which the ashes from the 
burnt fuel descend into the water lute, whence they are easily removed. 
The upper portion of the producer is provided with a cone and hopper 
for introducing the fuel, and underneath the cone a bell-shaped casting 
is placed about 7 feet long, which is kept partially filled with fuel. The 
casing of the producer consists of two wrought iron shells, having an 
annular space between them ; and the air, saturated with steam, which 
is blown in, circulates round the producer between the two casings. 
In this way it is superheated and evenly distributed, and eventually 
finds its way through the conical grate spoken of. As the air is thus 
evenly distributed over the whole area where it is required, the fuel in 
the producer is consumed regularly, and does not therefore burn into 
holes. 

The producer is kept filled up to the bottom of the bell-shaped casting 
spoken of. When fuel is introduced, it is first of all distilled, as in an 
ordinary gas retort, inside the bell-shaped casting. The gases given 
off have to force their way downwards and through the hot fuel at the 
point where it leaves the bell and joins the main body of the producer. 
The tarry vapors in their way through the hot fuel become fixed, and 
little or no trouble is found with the tar in subsequent operations. The 
gas is taken off from the producer by a pipe in the usual way, and 
passes up and down a series of wrought iron tubes on its way to the 
mechanical washer. These tubes are surrounded by annular casings, 
the outside of which is protected from the air by some non-conducting 
material. On removing the plugs at the bottom of these tubes nothing 
but dust issues with the gas, showing absence of tar. I am quite aware 
that in other producers attempts have been made to permanently gasify 
the tarry vapors, and in the Wilson producer an annular chamber is 
provided in the brickwork surrounding the freshest portions of fuel. 
The object desired, however, in the last producer named is not attained. 
It will thus be seen that the Mond gas, although washed, is not impov- 
erished by the removal of the tarry products, but that they go forward 
as permanent gas. The steam-saturated air coming forward to the pro- 
ducer passes through the annular casings referred to, is heated in them 
at the expense of the initial heat in the gas itself, and in this way re- 
turns a considerable part of the heat in the gas to the producer. 

The labor in connection with this producer is very low. Repairs, 
owing to the low temperature at which it works, are nominal. The 
lining in a producer which has been working for two years is now al- 
most as good as when it was first put in. There is no clinkering, as 
the temperature is never sufficient to make a clinker ; only rotten ash 
is to be found, which is almost free from carbon. There is no difficulty 
in stopping the plant at week ends and restarting. 

The quantity of fuel gasified per producer per 24 hours is 20 to 22 
tons. The details of construction of this plant will be easily under- 
stood by reference to the illustration. 





The gas obtained in a dry state on an average contains : 

R24 — 

Uw e 

Carbonic anhydride..............02.c0ee. "17.1 
id ONG R ic wetikaat cots s ochnahetee 11.0 
NGS. Ue scat s Sache cau os cameos acs 0.4 
Methane ......... PE re eae cetee tea S| eee 1.8 
PUPOGON. 5 on cccvevevescccseseccccvececngs 27.2 
PN chen eadgls aiebh chalcone vdotisae nce 42.5 

100.0 








Total combustible gas 40.4, giving about 1,350 K. C. Cals. as deter- 
mined by a calorimeter, per m’. 

The calorific value of this gas, per unit of weight of fuel gasified, is 
higher than that of ordinary producer gas, and is equal to 80 per cent. 
of the calorific value of the fuel used. Producer gases do not as a rule, 
I am informed, carry forward more than 60 to 65 per cent. of the cal- 
orific value of the fuel. 

As before stated, nearly 100 pounds of sulphate of ammonia are ob- 
tained from every ton of fuel, or 1 ton from every 23 tons of fuel. 

The producer plant may be worked in two ways, either with recov- 
ery of sulphate of ammonia or without. In the latter case the plant is 
very much simplified, as the lead tower and sulphate plant generally 
are not required ; on the other hand, the large revenue from the sul- 
phate is, of course, not obtained. If the plant is worked without re- 
covery of sulphate of ammonia, the advantages to be derived over 
ordinary producers are, in the first place, a greater efficiency—20 to 25 
per cent. of the original fuel being saved in accomplishing the same 
amount of work ; secondly, production of clean washed gas that will 
carry any distance without deposit ; thirdly, a reduction of the percent- 
age of sulphur contained in the gas; fourthly, a substantial saving of 
labor at the producer and low cost of repairs ; and there are also many 
other minor advantages with this producer, which in the aggregate be- 
come an important factor. 

The cost of producing sulphate of ammonia, including labor, stores, 
and fuel for raising the steam required for pumps, blowers, etc., but 
assuming that there is sufficient waste steam available to make up what 
is additionally wanted at the producer, and taking credit for the cost of 
steam used in a Wilson producer, and the saving in wages compared 
with same, comes to $16.64 per ton, taken from actual working. This 
at the present abnormally low price of sulphate leaves a substantial 
margin. 

Mr. Charles F. Jenkin has recently pointed out, in his very interest- 
ing paper on the efficiencies of gas producers, how harmful steam is 
when it is carried forward in hot gas. I have shown that the steam is 
not by any means entirely decomposed in the producer, and if the 
Mond gas went forward to the steel furnace in the condition it is made, 
it could not, as a matter of fact, be used. I have described how Dr. 
Mond gets rid of the large quantity of heated steam the gas contains, 
and how he returns it to the producer, thus providing a continuous 
supply of the necessary steam. The gas is delivered for use at the or- 
dinary temperature, saturated with vapor atthattemperature For in- 
stance, at a temperature of 50° C. the gas only contains 111 grammes 
of water vapor per meter of dry gas, and working with gas containing 
this amount of moisture, there is no apparent drawback in the steel fur- 
nace. Owing to the general belief that washed gas was not satisfactory 
in the manufacture of steel, Dr. Mond, by my advice, determined to put 
down a small steel furnace to demonstrate whether his gas would work 
satisfactorily and give the high temperatures required quickly and effi- 
ciently. During the latter portion of 1895 a regenerative furnace was 
erected at the Winnington works of Messrs. Brunner, Mond & Co. It 
was a 3-ton furnace, and measured 12 feet between the blocks. 

The best performance was a complete charge in 7 hours 35 minutes, 
thus working rather faster than three charges per day of 24 hours. No 
hitch of any kind occurred in working this furnace, nor did any 
trouble develop itself with the washed gas. 

The steel made contained from 0.14 to 0.45 per cent. of carbon, 50 per 
cent. containing under 0.2 per cent. of carbon. The average complete 
analysis of nine casts gave the following results : 


2 ER Se Seyi beer (.240 per cent. 
PE Su ccetcaié weulinncodsue as 0.0388 =‘ 
TI o's Sones pec wev sans 0.039 “ 
POUR ics codhe yess eguenere as 
MOOI gf. 5 oid s'g ives 550 tenses 0.457 =“ 


The mechanical test of 12 samples of the steel containing from 0.16 
to 0.22 per cent. of carbon gave the following results : 





—— ain aoa may 

Carbon. Diameter. per Sq. In. Per tion of per Sq. In. 
Cast No Per Cent. Inches. Tons. Cent. Area. Tons. 
le Peer 0.17 1.14 25.6 35 50 16.4 
Seer Pee 1.14 25.5 32 51 16.4 
2 0.22 1.14 25.8 35 53 16.6 
Cipeae ehes 1.14 27.6 32 53 17.0 
OO fds 562%. 0.16 1.14 25.8 36 53 16.4 
nitencemas 1.14 25.8 33 53 15.9 
gS rere 0.16 1.14 25.4 33 56 16.7 
huvet’ wea 1.14 25.2 35 56 16.1 
Pog Geers 0.18 1.14 27.3 32.5 53 17.6 
SESass Saar 1.14 27.1 33 53 17.3 
ABEL isasey 0.17 1.14 26.2 35 53 17.1 
Be dgcwh aie 1.14 26.3 34 51 17.4 
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There were no skulls in the ladle from the beginning to the end of 
the experiment, the metal always being hot and settling quietly in 
the moulds. 

During the experiment 41 charges were converted into steel. Aver. 
age time: Charging, 18 minutes; melting, 3 hours 9 minutes; work- 
ing. 5 hours 39 minutes. Average duration of charge, 9 hours 6 min- 
utes. Shortest time taken, including charging and repairs, 7 hours 35 
minutes. Total make of steel, 99 tons 3 ewt. Yield on the metals 
charged, 95.33 per cent. 


Description. Weight of Materials . Used per ton of Steel. 
Hematite pig iron.. 79 tons. 10 ewt. 3 qrs. 0 Ibs. 16.04 cwt. 
Die tires .005.. S a eee 35 Pattee 
Ferro-manganese... 0 “ 16 “ 2 * 2 * 18.70 lbs. 
ROO MRS Ck S. ses ERe ica, lta | ial 3.39 cwt. 


The measurements as to the quantity of gas used have been given 
me, but, as the furnace was drawing its supply from the works mains, 
it is difficult to arrive at this accurately. I would prefer to let the 
question of consumption rest by saying that three charzes of steel were 
made in 24 hours, and that the amount of gas consumed by the fur- 
nace was not appreciable at the gas producer. 

One of the points of difference I observed between the Mond gas in 
the steel furnace and ordinary producer gas was the considerable 
length of the flame. In a shorter furnace than the one referred to 
sufficient gas could not be kept on without reaching right across from 
port to port. With the furnace of the size given the gas seemed to 
thoroughly expend itself, and kept the steel at a satisfactory tempera- 


ture during the whole operation with apparently a very small con-. 


sumption of gas. The bath seemed to boil all over equally, and as an 
indication of the equal temperature in the furnace, I would mention 
the fact that the circulation of the slag floating on the metal, which in 
my experience is generally towards the incoming gas, apparently in this 
case ceased altogether, or, if there was any circulation, it was in the 
same direction as the gas in the furnace. 

The experiments show conclusively that gas of the composition given 
is entirely satisfactory for the manufacture of the softest kinds of steel, 
and that it does not contaminate the metal with sulphur. 

In the following table, No. 1 is the analysis of the Mond gas taken 
before it entered the regenerative chambers; No. 2 is the analysis of 
the same gas after it had passed the regenerator and been heated. The 
comparative calorific value is given in each case. 








Mond Gas. Wilson Gas. 

No. 1. No. 2. No. i. 2 No. 2. 

Before After Before After 
Regene- Rege Regene- ne- 

rator. rator. rator. rator. 

Carbonic anhydride.. 17.8 10.5 7.63 5.19 
Lg ouidé . 2.35, 10.5 21.6 21.73 24.79 
Ethylene............. 0.7 0.4 1.06 Al 
Methane.............. 2,6 2.0 3.05 1.33 
Hydrogen..... ...... 24.8 17.7 12.60 19.17 
Nitrogen............. 43.6 47.8 53.80 48.98 
100.0 100.0 99.87 99.87 

Calorific value....... 1,430 1,444 1,487 1,524 


Anatyses by Volume of Various Producer Gases at 15° C. 








Mond Gas. Brymbo. % Dowlais. 
"ood ‘afFive Dowlais Vanghan”” 

Own. & Co.’s. Own. Co. & Co.'s. 
Carbonic anhydride . 17.8 17.1 7.63 7.00 7.00 
. oxide...... 10.5 11.0 21.73 22.00 31.€0 

Ethylene..........2- 0.7 0.4 1 06 ca oe 
PRONG oa n.an's a wiewicn 2.6 1.8 3.05 1.00 1.50 
Hydrogen........... 24.8 27.2 12.60 9.00 10.00 
Nibraget . ..5-. 00 o5:5a5- - 43.6 42.5 53.80 61.00 60.00 
100.0 100.0 99.87 100.00 99.50 

Comparative caloric 

WOMND 55655555 33553 1,430 1,400 1,487 1,034 1,081 


Average analyses of ordinary Wilson producer gas, which is being 
employed continually for the manufacture of steel before entering the 
regenerator, and of the same gas after it has passed the regenerator and 
been heated, have been given before. The great difference in compo- 
sition will be noted. In the Mond gas there is a great fall in the per- 
centage of hydrogen and a rise in the carbonic oxide, while the car- 
bonic acid has been materially reduced. In the ordinary producer gas 
the reverse takes place as far as the hydrogen is concerned, the carbonic 
oxide is increased, while the marsh gas and carbonic acid are dimin- 





ished. It seems probable in the case of the ordinary producer gas that 
the hydrogen is partly increased at the expense of the decomposition of 
the marsh gas and olefines, and that the carbonic oxide is increased by 
the decomposition of part of the carbonic acid by liberated carbon from 
the decomposed hydrocarbons. The results I have placed before you 
are the average of those obtained by two separate chemists. Bot) 
agree within the limit of experimental error. 





Scotch Blast  SteelCo.of Siemens Closed Wilson 
Furnace Gas. Scotland. Steam Blown. Gas. 
Sir Lowthian Steel Co. B isor 
"Belt. OF Scotland. Ritchie. =e gus” 
Carbonic anhydride... 8.61 8.00 5.2 5.25 
Carbonic oxide....... 28.06 22.00 24.4 23.66 
Hthylone. .........00+ es Mocks ey: stiches 
Methane.. ........ +05; 4.37 4.00 2.4 38.05 
TAYGrO@OR.... 2.00008 6s 5.45 15.00 8.6 10.55 
Nitrogen ....... 0000 53.38 51.00 59.4 57.55 
99.87 100.00 100.0 100.06 
Comparative calorific 
WEEN Se oaks x aS eet 1,423 1,560 1,225 1,324 


The alteration in producer gases on heating is a question that re- 
quires further consideration: It would seem as though there is a ten- 
dency to form one composition at which producer gases most easily 
maintain themselves when highly heated, the composition of the Mond 
gas after heating and the Wilson gas after heating being somewhat 
similar. 

It has been frequently stated, and I believe the late Sir William Sie- 
mens held the opinion, that non-luminous gas would not work satisfac- 
torily in the steel furnace. Before heating, the Mond gas burns with a 
non-luminous flame. In the steel furnace, however, the men found no 
difficulty in working with the gas, and it seemed in practice when 
highly heated to burn with a brilliant white flame. Possibly the 
change in composition in the regenerators which has been spoken of 
may have something to do with this, as in every case examined the gas 
contained finely divided carbon, which was deposited on the walls of 
the apparatus. To show, however, that a steel furnace will work satis 
factorily with what is generally known as non-luminous gas, I would 
instance the furnace at the Trimsaran Works in South Wales. Here 
the gas, I am informed, is made from anthracite coal, and is certainly 
before heating a non-luminous gas. I may say, in conclusion, that the 
comparative calorific values in this paper have all been calculated ; 
they are in the terms of kilogramme-centigrade calories ; they are, 
therefore, not absolute, but comparative. Great care was exercised in 
making the various analyses given, and they are, in almost all cases, 
the average of a large.number made. 








Coal Cutting. 
pies 

In a paper on ‘‘ Coal Cutting,” read by Mr. Cyrus Robinson, M.E., 
before the combined meeting of the Western Central Mining Institute 
and the Ohio Institute of Mining Engineers, the author remarked that 
probably the greatest single economy that can be effected in and about 
a coal operation is in the substitution of machinery for hand labor in 
undercutting the coal. With the present mining rates in Pennsyl- 
vania, Ohio and West Virginia it is possible to obtain a saving of 
from 15 to 18 cents a ton where the breast form of machine is used. 
In no other branch of operating acoal mine is it possible to accom- 
plish as much as in this one, and consequently this branch is receiving, 
and will continue to receive, for some time, the major portion of the 
attention of coal operators and mining engineers. 

In considering this question it is not difficult to decide whether it 
will pay to install a plant or not, as there are practically no coal 
mines in this country where machines will not pay. In this district 
a'one the writer’s company has installed machines which, all working, 
have a united capacity of some 25,000 tons per day, while in the State 
of Ohio this is doubled. Even in the very thin veins (33 feet) of 
Alabama machines of their make are found to make a reduction of 
from 18 to 25 cents per ton, while out in Missouri and the Indian 
Territory, where the price of labor is much higher, the saving ebtaimed 
is much greater. During the past few years we have installed num- 
bers of machines in England, France, Austria, India and Chili. 
Reports from them and duplicate orders speak for the economy 
effected. 

The advisability of introducing machines is no problem ; the main, 
practically the only, points to be considered are: What form of 
machine and power are best adapted to the existing conditions at the 
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particular mine. Every mine presents new conditions, and the meet- 
ing of the same requires intelligent and careful consideration. I 
believe that the first and most important question should be: Is there 
any explosive gas in the mine? If there is, or even if there are only 
traces at intervals, I should strike out from further consideration the use 


of electricity for transmitting the power. It has been urged by the 
manufacturers of electrical machinery that a motor which does not 
spark at the commutator or one that does not have any commutator 
cannot fire gas, and consequently advise the use of electric machinery 
for operating the coal cutters in a gaseous nine. The danger of an 
explosion does not arisefrom sparking at the motor, for the average 
spark from a well-designed motor will not fire gas or dust, as it is not 
of long enough duration. It has been proven by experiments that to 
ignite firedamp it is necessary to decompose it into its component 
parts with evolution of hydrogen, which becomes ignited, and the heat 
from the flame so caused eventually raises the temperature of the fire- 
damp to the point of ignition. This temperature, as everyone knows, 
is very high, so that it is perfectly safe to state that there is no danger 
from the motor itself, consequently we may conclude that for their 
work a commutatorless motor has no advantages. The dangers arise 
from ruptured cables and wires, semi-short circuits caused by falls of 
roof, etc. Such a condition of affairs generally forms an electric 
arc of intense heat, and as the same is not apt to be discovered, 
we will say for the period of 30 seconds, sufficient time has elapsed to 
allow of the action described above taking place; and where gas is ex- 
plosive by direct contact with a lamp, as in the case of the coal veins 
of the Pittsburg district lying below the bed of the rivers, it would be 
suicidal to install an electric plant. 

If gas is present in the mine we have left for consideration only the 
form of machine to be used—breast machine or punching machine. If 
the roof and the coal are ordinarily good, it would not pay, in the writ- 
er’s opinion, to consider any form of machine except the breast machine 
where the system of mining is room and pillar, and locomotive, long 
wall machine where the system followed is long walls. As this latter 
system is not followed in this district we will not consider it further. 
My reasons for making the above broad statement in favorof using the 
breast machines under the conditions mentioned are as follows: Ist. 
The coal can be undercut for about 8 cents per ton less than with any 
other form of machine. 2d. The coal is in better condition after it is 
mined, 3d. Not so much territory is required for the same output and 
consequent reduction of fixed charges and dead work. 4th. Ease of 
obtaining labor to operate such machines. 5th. The ability to cut in 
the fireclay next to the coa! in the thin veins where it is desirous to save 
as much of the coal as possible. 6th. Larger yield of coal per acre and 
consequent increased value of the lease and property, etc. 

Where the roof is very bad and it is necessary to post close to the 
face, the punching machine will do good work. Although I have seen 
numbers of mines when at first glance it would have seemed impossi- 
ble to work the breast machine due to bad roof, the introduction of them 
has proved to be a success ; the roof and conditions being very materi- 
ally improved by the systematic process of machine mining, reduction 
of territory opened and rapidity of advancement of the face, same gen- 
erally being undercut twice in 24 hours from.5 to 7 feet deep. 

Where the mine is free from gas and the roof ordinarily good, it does 
not require a very extended investigation to prove the advantage and 
economy of electricity over all other systems of power transmission for 
your coal mine. The following table, giving the cost of wire and pipe 
installed, based on the present market price of material and labor, 
shows very conclusively the superiority and economy of the electric 
system of transmission as compared with the pneumatic : 


Horse Distance System Total Cost 
Power n of Loss in of Line 
Delivered. Feet. Transmission. the Line. Installed. 
100 5,000 Compressed air. 10 per ct $2,350 00 
100 5,000 Electric, 250 V. pts, 837 50 
100 5,000 ef 550 V. cafe 280 00 


Guided by the above figures the inclination would be to decide in fa- 
vor of electric 550-volt transmission, and if the vein of coal had an av- 
erage thickness of not less than 5 feet, the decision would be correct. 
In thinner veins, unless the distance from the power station to the point 
where the power is to be used exceeds 10,000 feet I would not recommend 
the use of a current of a higher voltage than 250; if 550 volts were 
used in a vein of this thickness it would be advisable to insulate the 
wires, and if this were done properly the cost of 5,000 feet would be 
about the same as 250 volts, so that nothing would be gained. Contact 
with a wire carrying a current of 500 volts pressure is not productive 
of bad results if the person’s system is in normal condition ; but if he 








has heart or nervous troubles it is apt to render him insensible and in 
some cases the contact would be fatal. The same proportionate condi- 
tions would obtain with a current of 250 volts, so that we may say that 
the only safe thing to do is to keep men with such troubles away from 
electric currents. In veins exceeding five feet in thickness the writer's 
company has installed quite a number of plants using the high voltage 
system ; the most notable among these being: Youghiogheny River 
Coal Company, Scott Haven, Pa., No. 1 mine, five machines ; Yough- 
iogheny River Coal Company, Scott Haven, Pa., No. 2 mine, six ma- 
chines ; Knob Coal Company, Brownsville, Pa., five machines; Crozer 
Coal and Coke Company, Elkhorn, W. Va., five machines ; Upland 
Coal and Coke Company, Upland, W. Va., five machines. 

No trouble has been experienced in these plants from the use of their 
system, and it is the writer’s opinion that the majority of the plants in- 
stalled in the future will employ the 550-volt system. 

If the first cost of the electric system is so much less, the extensions 
and maintenance give a still more favorable comparison ; more partic- 
ularly in the rooms from the cross entries to the face. When the elec- 
tric system was first applied to coal cutting it was the custom to wire 
each room separately, running branch wires from the cross entry feed- 
ers in the same manner as the pipe branches are put in for compressed 
air transmission. The writer estimated that it would reduce the first 
cost to furnish an insulated concentric cable with each machine, hay- 
ing a length equal to the length of the room, and sodoaway with room 
wiring altogether. This system is now in general use and has been 
found very economical, not only doing away with the large investment 
in wire, but also with the man required to keep up the room wiring. 

It is not necessary for me to enlarge upon the great advantages and 
economy of operation of the true and continuous rotary motion of the 
electric motor as compared with reciprocating engines for transforming 
the power on the machine, and as I have already taken up more than 
my share of space and time, I will close this paper and hope at some 
other meeting to present another one, dealing with many other 
brauches of this very important : ubject. 








The Text of the Bill Enacted by the State of Massachusetts 
which Gives Corporate Powers to the Massachusetts 
Pipe Line Gas Company. 

So apis 
Our readers will remember that the Massachusetts Legislature last 

May passed a bill granting extraordinary privileges to the Massa- 

chusetts Pipe Line Company. In fact, the privileges and powers 

granted under it were of so sweeping a nature, and so unfair to those 
already engaged in the gas business in the State, that Acting Goverapr 

Wolcott returned the bill to the Legislature with a statement of his 

reasons for disapproving it. The proprietors of the Pipe Line Com- 

pany therefore prepared a new bill for the Legislature, which was 
eventually passed and received the sanction of the Acting Governor. 

The text of the substitute bill is appended : 


CHapTerR 537.—An Act to Incorporate the Massachusetis Pipe 
Line Gas Company. Be it enacted, etc., as follows: 

Section 1. Henry M. Whitney, Henry F. Dimock, Fred S. Pearson, 
James Phillips, Jr., Albert N. Parlin, George B. M. Harvey, John 
M. Bailey, Frank Leake, Jonas Wilder, Henry E. McCoy and John L. 
Wellington, their associates and successors, are hereby made a cor- 
poration, under the name of the Massachusetts Pipe Line Gas Com- 
pany, for the purpose of manufacturing, buying, selling, dealing in, 
conveying, transporting and distributing gas for illuminating, heat- 
ing, cooking, chemical, mechanical and power purposes, with all the 
powers and privileges and subject to all the duties, restrictions and 
liabilities in all general laws which now are or may hereafter be in 
force applicable to gas companies, except as hereinafter expressly 
provided. 

Sec. 2. The following terms wherever used in this act shall have 
the application and meaning hereinafter set forth, unless some other 
meaning is clearly apparent from the language, context or manifest 
intent : The word ‘‘ Company,” or a pronoun in place of it, shall be 
taken and construed to mean the Massachusetts Pipe Line Gas Com- 
pany hereby incorporated. The word ‘‘gas” shall be taken and con- 
strued as a general term for that commodity, without reference to its 
illuminating power. The words ‘‘illuminating gas” shall be taken 
and construed to mean gas of the purity and illuminating power re- 
quired by general law, intended to be used for illuminating purposes 
by simple ignition at the burner. The words ‘“‘fuel gas” shall be 
taken and construed to mean gas of any illuminating power, but of. 
the purity required by general law as to illuminating gas, and in- 
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tended to be used for heating, cooking, chemical, mechanical and 
power purposes, and may be used without connection with any 
chimney or flue. The term ‘ pipe line” shall be taken and construed 
to mean a line of mains, pipes or conduits, with the manholes and 
other apparatus necessary for the operation thereof, connecting a 
distributing system, plant for the manufacture of gas, or other pipe 
line, with any distributing system, plant, pipe line, town or city. The 
term “distributing system ” shall be taken and construed to mean any 
system of mains, pipes or conduits, in any city or town, with the man- 
holes and other apparatus necessary for the operation thereof, used for 
distributing gas from any central storage receiving point or pipe line 
to individual consumers or for public lights in such city or. town. 
The word “‘ Board” shall be taken and construed to mean the Board 
of Gas and Electric Light Commissioners. 

Sec. 3. The capital stock of the Company shall be one million 
dollars, divided into ten thousand shates of the par value of one 
hundred dollars each. The Company may from time to time, but in 
compliance with the provisions and requirements of the general laws 
of the Commonwealth applicable to the issue of capital stock, increase 
its capital stock to an amount not exceeding five million dollars. 

Sec. 4. The Company may, for the purposes aforesaid, and subject to 
the conditions hereinafter set forth, lay, construct, maintain, repair and 
operate its pipe lines and distributing systems in, along, through, 
under, across or over any public ways, water courses, railroads, rail- 
ways, canals, bridges or subways; and may make such excavations 
end construct such works as may be necessary for the laying, con- 
struction, maintenance, repair, extension, operation and examination 
of such conduits, pipes, manholes and other apparatus, machinery 
and works. But nothing herein shall be construed as authorizing the 
location by said Company of any of its pipes, lines, works, conduits, 
manholes or machinery in, over, through, under or upon any sub- 
way, navigable water course, cethetery or public park or common or 
public reservation in the nature of a park, until said Company has 
first obtained the consent of the Board of Harbor and Land Com- 
missioners, Park Commissioners or other authorities having control of 
such subways, cemeteries, navigable water courses, parks, commons 
or public reservations in the nature of parks. No conduit, pipe or 
main shall be laid longitudinally along the location of any railroad 
company, nor shall any manhole or other structure be erected within 
such location without the consent of the directors of such railroad 
company ; but the Company may lay, construct maintain and operate 
its conduits, pipes or mains across or under any such location, at such 
times and under such reasonable regulations and restrictions as the 
directors of such railroad company shall prescribe. 

Sec. 5. If the Company shall desire for its pipe lines the right to 
construct, maintain and operate the same in the streets, lanes and 
highways of any city or town, it shall petition the aldermen or select- 
men therefor, stating the termini of such pipe line in such city or town 
with as much particularity and certainty as practicable, and stating 
the streets, highways and lanes in which the Company desires to locate 
such pipe line; and the aldermen or selectmen shall grant that loca- 
tion, or such other location in such streets, lanes and highways as 
they shall deem proper. In the event that said aldermen or selectmen 
shall for a period of thirty days refuse or neglect to grant a location, 
or if the Company is dissatisfied with the location granted, it may 
within sixty days thereafter appeal to the Board, who, after such 
hearing and notice as they shall deem proper, shall grant to the Com- 
pany reasonable locations between. said termini for such pipe line in 
the streets, lanes and highways of said city or town. Upon the 
granting of such locations by said aldermen, selectmen or Board the 
Company may lay, construct, maintain and operate such pipe line in 
the location granted. Similar rights as to additional pipe lines in the 
same city or town shall be obtained only by permission of the Board. 
The Company may, upon obtaining such locations, and subject to 

stich regulations and restrictions in respect to the manner and time of 
conducting the work as said aldermen or selectmen shall prescribe, 
dig up and open the ground in any of the streets, lanes and highways 
of said city or town so far as is necessary to accomplish the object of 
the corporation ; but such grant shall not affect the right or remedy 
to recover damages for an injury caused to persons or property by the 
doings of the Company. It shall put all such streets, lanes and high- 
ways which are opened by it in as good repair as they were when 
opened, and to the satisfaction of the local authorities of the city or 
town in which such streets, lanes or highways are located, and upon 
failure so to do within a reasonable time shall be deemed guity of a 
nuisance. In constructing, maintaining, repairing or extending its dis- 
tributing system in any city or town the Company shall be subject to 


all the restrictions, regulations and liabilities set forth in section 75 of 
chapter 106 of the Public Statutes, except as in this act provided; anc 
in the construction, maintaining, repairing and extending of its pipe 
lines and distributing systems it shall in all cases be subject to the re- 
strictions, regulations and liabilities set forth in sections 76 and: 77 of 
said chapter 106. If in making such excavations any water or gas 
pipes, sewers, drains conduits or other subterranean works are dis 
turbed or interfered with, the same shall, at the expense of the Com 
pany, be restored to as good condition as they were in before such ex 
cavation. All locations granted under this section shall be subject to 
revocation by said aldermen or selectmen respectively, subject to the 
approval of said Board. 

Sec. 6. The Company may, subject to the approval of the Board, and 
upon such terms and conditions as may be mutually agreed upon, and 
as may be approved by the Board, purchase, lease or operate the works, 
distributing system and other property of any person, firm, corpora- 
tion, town or city engaged in the business of selling or distributing 
gas, or any portion of such works, distributing system or other prop- 
erty in any city or town in which the Company has laid‘a pipe line : 
Provided, however, that nothing in this act shall authorize the Com- 
pany to issue new capital stock or bonds for the purpose of such pur- 
chase in excess of the amount issued by the corporation whose works 
are purchased ; and such person, firm, corporation, town or city may 
sell or lease any of its works, distributing system or other property to 
the Company as aforesaid. ‘The Company may thereupon use the said 
works, distributing system or other property for the purpose of selling 
gas to the inhabitants of the town or city within which the same are 
situated ; provided, however, that in case of any such purchase, lease 
or operating contract the prices charged by the Company to individua!| 
consumers or for public lights shall thereafter be suject to the juris- 
diction of the Board, as provided by section 9 of chapter 314 of the 
acts of 1885, and shall not in any case exceed the prices ruling at the 
time of such purchase, lease or operating contract ; nor shall the Com- 
pany discontinue any portion of the distributing system it may acquire 
by any such purchase, lease or operating contract, but shall be sub- 
ject to the provisions of section 5 of chapter 346 of the acts of the 
year 1886. 

Sec. 7. The Company may sell or deliver fuel or illuminating gas to 
any gas company or to any town or city authorized by law to dis- 
distribute gas; and any gas company and any such town or city may 
contract for the purchase of gas of the Company for such term of 
years, and on such conditions as may be mutually agreed upon ; but 
the prices charged by the Company for such fuel shall not exceed the 
following amounts per 1,000 cubic feet for fuel gas of a heat value not 
less, on the average, than 589 British thermal heat units, delivered at 
the holder or mains of any such gas company, town or city, at the fol- 
lowing distances from the State house: 20 cents within five miles, 25 
cents between five and fifteen miles, and 30 cents beyond 15 miles, 
and not exceeding 5 cents additional in each case for illuminating gas 
of the candle power required by law. In any city or town having the 
right to manufacture or distribute gas the Company shall supply such 
city or town with gas for distribution upon the same terms as it shall 
supply it to any gas company distributing gas in such city or town. 
The price charged by the Company for fuel or illuminating gas to in- 
dividual consumers shafl not exceed the following amounts per 
thousand cubic feet, as herein provided: Within eight miles of the 
State House, 60 cents; to the inhabitants of any city outside of the 
above limit, having a population of more than 75,000, 75 cents ; to any 
other city outside of said limit, 90 cents; to the inhabitants of any 
town, $1.25. The Company shall not sell gas to individual consumers 
except as provided in section 6 of this act. 

Sec. 8. The Supreme Judicial Court and any justice thereof, and the 
Superior Court and any justice thereof, shall have jurisdiction in 
equity, on petition of any party interested, to compel compliance with 
the provisions of this act and to prevent any violations of the pro- 
visions thereof. 

Sec. 2. This act shall take effect upon its passage. [Approved 
June 9, 1896.] 








Comment on the Pipe Line Bill. 
ienaselincsine 

A correspondent forwards the following comment on the Pipe Line 
Bill, as per the preceding text : 

To the Editor AMERICAN Gas LiGHT JOURNAL: The bill to incorporate 
the Massachusetts Pipe Line Gas Company, which has passed the Mas- 
sachusetts Legislature of 1896, and become a law, under the present 
provisions does not apparently go into direct competition with any ex- 
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isting corporations, since it is limited, in its own words, by the clause 
that ‘‘the Company shall not sell gas to individual consumers except 
by the purchase or lease of the works, distributing system and other 
property of any person, firm or corporation, town or city.” 

It is essentially a bill granting permission for the laying of a pipe 
line, subject to the approval of the Board, and subject to revocatior, 
and still further restricted by prices which limit the sale of fuel gas 20 
cents within 5 miles of the State House ; 25 cents to a distance not ex- 
ceeding 15 miles ; and 30 cents beyond ; arid not exceeding 5 cents ad- 
ditional in each case for illuminating gas of the candle power required 
by law, with the maximum prices: Within 8 miles from the State 
House, 60 cents ; in cities more than tha‘ distance, having population 
over 75,000, 75 cents.; and any other city, 90 cents ; and to customers 
in any town, $1.25. 

Thus, the practical working of the bill will be quite difficult withou' 
further legislation, as seen from an engineer's point of view. 

The effect upon the market has been to bear stocks in which the in- 
corporators were most interested, for while the new law fixed the capi- 
trl at $1,000,000, with the right to increase to. $5,000,000; bonds to an 
amount equal to its outstanding capital can be further issued. A 
clause in the bill prevents the issue of more steck or bonds for the pur- 
chase of any works than the amount already issued by the purchased 
corporation, which practically forbids the purchase and incorporation 
into pipe line companies of the companies who have been successful 
enough to have their stock quoted at 150 to 200, as is the case of many 
of those around Boston. 

Another striking feature of the bill is that while, as originally 
p'anned, the existing laws of the State, the supervision by the Gas Com 
mission and the municipal ownership law, were to be overrun and made 
void, in the bill as now presented (and which, by the way, is the Bailey 
bill so called, and not the Whitney bill), the utter disregard of existing 
rights has been overruled, and the Legislature have passed the new 
Company under the provisions of the Gas Commission and of the com 
mon law. 

It is a matter of congratulation that theimplied contract between 
the gas companies and the State, which the formation of a Gas Com- 
mission implied, should have borne so crucial atest, and that the publi- 
cation of the status of the gas and electric companies has proved thit 
the companies are under the supervision of the Gas Commission, can 
be trusted to turn out their product as cheaply, and, on the whole, as 
intelligently as could be expected. 

Some criticisms which were made in the opening arguments by the 
petitioners, the constant feeling that all had not been quite honorable 
in the matter of the manufacture and sale of gas and electricity, and 
the cry for gas at 35 cents per 1,000, which the promoters of the 
Whitney bill made, have developed their full value in the course of 
the hearing. 

No one disputed the claim that cheap fuel gas was desirable, or that 
a cheap illuminating gas could be sold in large quantities, but the cour- 
age of the Governor in vetoing what had all suspicion of being an ex- 
periment has met the approval of the Legislature and the sober second 
thought of the community. * 








Fighting the Frost. 
ee i 
[Communicated by Mr. Norton H. Humphrys, Assoc. M. Inst. C.E., 
F.C.S., to the Journal of Gas Lighting.] 

For the same reason that Christmas stories, depicting scenes of frost, 
snow and winter cold, are written during the sweltering days of July 
and August, the prudent gas manager finds it advisable, in the slak 
summer season, to make a quiet forecast of his probable position in 
December and January next ensuing. A few words on the subject 
above named will, therefore, not be out of place at this period of the 
year. During the exceptionally severe weather that prevailed in the 
early part of 1895, I heard so much about portable boilers, hot water 
circulating devices, and other efficient but also cumbrous appliances for 
preventing the freezing of gasholder and purifier lutes, or for thawing 
those already frozen, that I am led to think that two important points 
are not so well known or appreciated as they deserve to be. The first 
is that, with a reasonable boiler capacity, there is already a sufficient 
power on the works for efficiently dealing with the troubles due to 
frost ; and the second, that a line of steam pipe laid on to the gas- 
holder and purifier yards, with connections at suitable intervals, to 
which a 20 feet length of flexible metallic tubing can be coupled up at 
a few minutes’ notice when required, is a valuable acquisition at times 
whon the mercury falls below freezing point, 








It is a matter for surprisé, in these days when inaugural addresses 
and papers fall thick and fast, that someone has not ere now directed 
attention to the utility of flexible metallic tubing for many purposes in 
gas works. It is applicable for either steam, water or gas, and is es- 
pecially valuable as a substitute for india-rubber tubing in the retort 
house. It is made either in galvanized steel or copper bronze ; and it 
is sufficiently strong to be perfectly tight, not only with gas or water, 
but also with steam up to any reasonable limit. For any work in holes 
and corners—such as retort setting or boiler scraping—the advantages 
of a flexible tube that will bear any reasonable amount of heat, and 
stand being trodden upon without injury, are obvious. For stove or 
meter testing, or for the laboratory, flexible metallic tubing is free from 
the well known objections to rubber tubing, and is very serviceable in 
connection with a portable photometer. 

Towards the close of the summer of 1894, the writer had. completed. 
a new gasholder with cast iron tank. The latter is 105 feet in diameter 
and 25 feet deep, of which nearly. 20 feet is above ground level, and the 
sile is very exposed—being without any shelter whatever on the north 
and east sides. Having decided that ice must be practically prevented 
from forming in this tank, the next question was how it was to be stop- 
ped. Mentioning the matter to yarious friends as opportunity arose, a 
suggestion was made to ‘‘ Go and see Lloyd at Guildford,” which was 
eventually acted upon. I found Mr. Lloyd brimful of good nature and 
willingness to give the fullest possible information on steam thawing 
orany other of the numerous little conveniences which he has arranged 
on his works. The suggestion proved to have been well founded, and 
I obtained full particulars respecting the special matter I had on hand, 
with several other things thrown in, and am entirely indebted to Mr. 
Lloyd for the means of successfully encountering the frosts of 1895. He 
showed me some aspirators or injectors, made up of wrought iron pipe 
and fittings, in which a jet of steam drew in a current of water and 
ejected the same from the nozzle, after the fashion of a jet exhauster ; 
and he pointed out that it was not only the heat derived from the con- 
densation, but also the maintenance of a gentle current round and 
round the cup or tank, that served to prevent the formation of ice. The 
injector was placed just below the water surface, parallel with the tank 
and holder side at that point; and a cork thrown into the current 
issuing from the nozzle of the injector floated right round the circum- 
ference of the holder in a few minutes. This system also has the ad- 
vantage of completely condensing the steam, utilizing the whole of the 
heat, and preventing the escape of any visible vapors. 

On returning home, some experiments with steam raisers, home made 
injectors, etc., were at once put in hand, and these incidentally had an 
unexpected but very useful effect. At the time when the leng frost 
commenced, nearly the whole of the tanks and lutes on the works had 
been warmed up to about 60°, and thus had a very good start. The 
water in a below-ground tank was found to lose temperature very 
slowly, and would have stood several days of severe frost before ice was 
formed. The same effect was observed in a less degree in the cups and 
purifier lutes ; and this suggested the advisability of a good warm up all 
round on the approach of frosty weather. The experiments were di- 
rected towards finding the best form of aspirator for inducing a steady 
current with a ripple on the surface of the water ; and the best results 
in this respect were obtained with an apparatus constructed very much 
on the principle of a Bunsen burner, having a conical nozzle, an en- 
largement corresponding to the aimchamber, and a jet for the steam, 
in the same position asthe gas nipple. This article is supplied by en- 
gineering firms under tlhe title of a steam tank water heater, and is used 
for warming large volumes of water in breweries and other places by 
means of wet steam. One such aspirator is sufficient for the new tank 
especially referred to, and a simular one is fixed to the cup and supplied 
with steam by a length of flexible metallic tubing. This arrangement 
is taken away in the spring, and refixed as soon as the cold weather 
begins. The largest aspirator we have in use has a steam jet j-inch 
diameter at the nozzle, and is connected to an ordinary 1-inch steam 

ipe. 
, There are several reasons why it is better to prevent the formation. 
of ice in gasholder tanks—and especially in cups and purifier lutes—if 
it can be done by convenient and simple means, in addition to the 
saving of labor in breaking ice. More than once the writer has had to 
re-sheet the cup of a gasholder; and the old sheets have shown un- 
mistakable signs of injury from attempts to break ice, in the form of 
deep scratches, bruises and dents, notwithstanding the strict rule that 
wooden rammers only should be used. The act of freezing must 
necessarily set up strains similar to those which are manifested by the 
bursting of water pipes ; and just at the time when the frost comes the 
holders are sure to be in active operation—causing risk of trouble on 
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account of the binding of ice, or the hanging up of partly ice-bound 
cups. The date when a gasholder gets out of truth could probably be 
traced to a severe frost ; and besides the question must be considered 
of maintaining a proper supply pressure. All this can be avoided by 
the simple and inexpensive means above indicated. 

For those who are already in a tight place as regards boiler capacity 
there is an easy way out of the difficulty—namely, to put down a feed 
water heater, by means of which the temperature of the feed-water is 
raised to 160° or more before entering the boiler, and at the same 
time a supply of warm condensed water is obtained. This not only 
means a saving of fuel—itself not an important matter, as the gas 
works boiler is (or ought to be) heated by means of screenings from 
the breeze and coke heaps—but also a corresponding reduction in 
labor. If hard water is used a large proportion of the scale is deposited 
in the heater and prevented from entering the boiler. There is no 
risk of reducing the steam pressure a few pounds, which sometimes 
occurs when cold water is supplied in larger quantity than usual, and 
is responsible for the curious lines that one would rather not see on 
the exhauster register and station meter tell-tale. The waste steam 
superheater is not so generally used in gas works as it should be ; 
and the economy secured by its introduction will more than compen- 
sate, under ordinary working, for the additional demands due to 
putting on the steam non-freezing apparatus. 








SPECIAL ENGLISH CORRESPONDENCE. 


——= 


COMMUNICATED BY Norton H. HuMpPuHrRys. 


SALISBURY, ENGLAND, June 10th, 1896. 
A New Naphthaline Prevention Process.—The Incandescent Gas 
Light Company.—Glover’s Padlock for Automatic Meters. 


A novel process for the prevention of naphthaline deposits in gas 
mains and service pipes has been patented by Mr. C. E. Botley, the 
engineer and manager of the Hastings Gas Company, in conjunction 
with his son, and has been in operation for some time in that beautiful 
seaside resort. It possesses the advantages of simplicity and cheap- 
ness, and though one result of its use is a small deposition of fluid, 
which drains into the street drip boxes, the gas is not impoverished in 
illuminating power. The fluid is said to contain not more than 6 per 
cent. of naphthaline, so this process is evidently intended to retain the 
troublesome hydrocarbon and carry it comfortably along to the burner, 
and not to get rid of the difficulty by the brutal operation of 
absorbing a valuable illuminant out of the gas. Its action is that of a 
soothing dose of physic rather than the surgeon’s lancet. It is applied 
at the outlet of the gasholder, where a small portion of gas is ab- 
stracted, compressed to a high degree, passed through an apparatus 
containing petroleum and returned to the bulk, carrying with it a sort 
of cloud of very finely atomized petroleum. The main is thus filled 
with a visible whitish mist of oil in a vesicular condition, which ig 
said to be sufficiently permanent to follow the gas to the extremities of 
the district, and to effectually interfere with the crystallization and 
consequent deposition of naphthaline. Its action must not be con- 
founded with that of ordinary carbureters, as the proportion of fluid 
used is too small to affect the illuminating value, being only about 
one gallon per 50,000 cubic feet of gas. Ordinary commercial petro- 
leum, having a specific gravity of 0.820 to 0.840, is the fluid used. It 
is to be hoped that the results of extended trials will prove that this 
apparatus is efficient under all the varying conditions which appear, 
according to the experiences in different districts, to be concerned with 
and to favor the deposition of naphthaline. The production of a visible 
cloud or fog leads one to speculate as to the practical advantages that 
would follow if a visible tinge or color could be bestowed upon gas 
sufficiently pronounced to render escapes visible to the eye, as is the 
case with stear) pipes. The fact that Mr. Botley converts liquids into 
a finely divided vesicular or cloud-like condition, possessed of a cer- 
tain degree of permanence, is very interesting from a general point of 
view, and may prove applicable to other purposes. 

The annual meeting of the shareholders of the Incandescent Gas 
Light Company has just been held, and the statements respecting the 
business done during the year ended March 31 last, as disclosed in the 
reports submitted on that occasion, furnish some interesting informa- 
tion as to the progress made in the practical application of that special 
form of gas lighting. Notwithstanding the reductions in the price of 
the appliances the company continues to make enormous profits, that 
for the past year amounting to over 60 per cent. on the capital in- 
vested—that is to say, on the face value of the shares, which probably 








is rathen a different thing. So it is no wonder that other firms exhibit 
a desire to get into the incandescent line of trade. The way in which 
this appliance has been financed from the first is an interesting study 
for all concerned in the development of joint stock enterprise and the 
doings of companies generally. The records of the last four years 
show a sale of 20,000 burners in 1892, 105,000 in 1893, 300,000 in 1894 
and 600,000 in 1895, from which it would appear that through the 
operations of this undertaking alone there are now over one million 
incandescent gas lights in use. It would be interesting if some infor- 
mation were forthcoming as to the forms of lighting that have been 
thus displayed. The honors in this respect are divided between other 
forms of gas burners, incandescent electric lamps, oil and candles, 
which have all at one time and another been compelled to give place 
to the new comer. Assuming each burner to require four mantles 
per annum, it would appear that the established trade in mantles alone 
means a turn over of £200,000 per annum, to which must be added 
nearly an equal amount for chimneys and shades. Remembering the 
results of recent legislation, in addition, it must be conceded that the 
concern is in a very satisfactory position. 

There is an antidote, it is said, for every poison. One objection 
experienced in the use of automatic prepayment meters is the tempta- 
tion thus offered to persons of a crafty and thievish turn ef mind, 
The party who violently wrenches open the cash box and appropriates 
its contents is bad enough. When one finds the cash box fastening 
taken off and the till empty the presumption is pretty clear as to 
where the money is gone. But a customer who is wily enough to 
obtain a key or other instrument that will enable him to open the 
padlock without injury is much more difficult to deal with, especially 
if he is knowing enough to limit his peculations to a small proportion 
of the contents. It is difficult to ascertain if the correct amount has 
ever been inserted, and whether the shortage is reatly the result of dis- 
honest practices or due to the meter not cutting off properly when 
each pennyworth has run out. And if on removal and examination 
the device is found to be in efficient order there is nothing to prove 
that it has not hitched when in practical operation. Disputes have 
already arisen as to the amount in the till, the consumers claiming to 
have put in a sufficient sum to correspond with the meter indications, 
while the collector makes it something short. Messrs. Thos. Glover & 
Co., the well-known meter makers of London, have just introduced a 
neat and simple little device that aims at avoiding difficulties of this 
sort by putting a seal on the padlock, thus rendering it impossible to 
open or tamper with it without at the same time leaving unmistakable 
evidence of the attempt. The place which forms the front of the pad- 
lock has a tongue or extension at the bottom, and the protecting cover 
that is usually placed over the keyhole is made long enough to register 
with this extension when the keyhole is covered. A hole is then drilled 
through the two plates. The gas company’s collector carries with him 
a box of leaden rivets or eyelets fitted to and suitable for closing up these 
two holes, also a pair of pincers with the crest of the company or any 
suitable device cut on the faces. Having locked the padlock, he puts 
the cover in position, passes a rivet through the two holes, clinches it 
with the pincers, which at the same time leaves the device impressed, 
on each side, and so leaves the keyhole covered and not getatable 
without breaking the seal. On the occasion of his next visit he simply 
cuts off the back of the rivet with a knive, and after making the exami- 
nation locks and seals it as before. Glover's patent padlock can be 
attached to any make of meter, and is certain to be largely adopted by, 
gas companies. 

Yesterday the 33d annual meeting of the Gas Institute was opened 
in London by the President, Mr. W. R. Chester, the Engineer and 
Manager of the Nottingham Corporation Gas Works. The spacious 
‘ball belonging to the Society of Arts was completely filled with a 
good, representative gathering, and it soon became evident that the 
President's well-known active and methodical habits had permeated 
the meeting, and that business was the order of the day. I never at- 
‘tended a meeting where business went more steadily and smoothly, | 
with no undue hurry or fluster, and no loss of time. On the table to. 
right of the President stood a massive silver center piece which bore 
silent but none the less eloquent testimony as to what the members of , 
the Institute think of Mr. Jos. Hepworth, the late Honorary Secretary, 
who had held that responsible office for five years with credit to him- 
self and to the satisfaction of all concerned. The presentation of the 
testimonial will take place in the course of the proceedings, and will 
not form the least interesting feature. The report of the Council told 
of a goodly increase of members, and of an excellent financial position, 
and was received with that absence of criticism that is perhaps the 





highest possible compliment, - The presidential address was listened to. 
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with great attention, and it very soon became evident that the high ex- 
pectations. which had been formed respecting this part of the pro- 
gramme would besfully realized. It dealt largely with public statis- 
tics and known fag¢ts rather than with the personal experiences and 
opinions of the author, and all agreed with the mover of the subse- 
quent vote of thanks, to the effect that the address in question would 
form a valuable contribution to the proceedings, and fully maintain 
the old traditions of the Institute. One interesting feature that will 
carry comfort to the hearts of timid shareholders was the comparison 
between the annual sales of electricity and gas as shown by the Gov- 
ernment returns, which go to prove that the total sale of electricity 
throughout the United Kingdom is little more than half the annual 
increase in the sale of gas. These are words for the times, when so 
much is said about the progress of electricity, and many are led to the 
not unnatural conclusion that the sales of gas must suffer in conse- 
quence. The reading of the communications and papers was well 
started by Mr. E. Lloyd Pease, the inventor of a system of guiding gas- 
holders by means of steel ropes in place of the ordinary framing, who 
described several structures on this principle that are actually com- 
pleted and in operation. Mr. Pease finds from actual experiment that 
the wind strains on a gasholder are so small that they may be neglected 
in practice, as the pressures registered during stormy weather do not 
exceed 3 pounds per square inch. Mr. Webber went further than this 
in the discussion, and contended that any holder strong enough to keep 
its shape when inflated could be relied upon to resist any reasonable 
wind pressure. But against this it was remarked that wind pressure 
cannot be limited. It was possible that the holder might be called 
upon to encounter for a few minutes a degree of pressure that ‘had 
never come upon it before, and would never come again. Another 
gentleman thought that on a stormy night he should retire to rest in a 
happier frame of mind if he knew that his holders were inclosed in a 
good, strong framing than would be the case if they were guided by 
ropes. Mr. Pease founded his conclusions, however, not on mathe- 
matical formulz or abstract propositions but on actual tests taken on 
gasholders in ordinary working, and therefore whatever one or another 
might think, there was no denying his figures. 

To-day the principal feature of the proceedings was a lecture by Prof. 
Clowes, of University College, Nottingham, on methods of detecting 
and measuring dangerous or explosive proportions of combustible gases 
in air. This is a matter that has lately acquired great practical im- 
portance. There is the question of the air of coal lighters, or of 
petroleam tank steamers ; of alleged leakage of coal gas into electric 
culverts or drains ; of the atmosphere in coal mines, and others that 
might be mentioned, wherein the presence or otherwise of an explosive 
or poisonous proportion of gas becomes really a matter of life or death. 
Prof. Clowes has been giving attention to this matter for some time 
past, and the result of his investigations is the invention of a very neat 
and simple little apparatus which can be carried in one hand, set up 
anywhere on an ordinary tripod such as is used Jor photographic 
cameras, and a sample of air can be tested in a few minutes by ordi- 
nary inspection, similar to the process of taking a reading on the pho- 
tometer, as the height of a flame is observed and indicated on a scale 
by a pointer. The demonstrations accompanying the lecture were ex- 
cellently carried through, and they included the explosion of different 
mixtures of gas and air, an example of the blood, or as it ismore scien- 
tifically. and: euphoniously termed, the hemoglobin test of carbonic 
oxide, the fact that a pure hydrogen flame will burn in an atmosphere 
that is foul enough to smother the flame of an oil lamp or candie, and 
several diagrams and illustrations of apparatus projected on a screen 
by the medium of an oxy-hydrogen lantern. One important fact that 
gas men will fully appreciate was that an explosive mixture in which 
the proportion of gas was so small that it would not ignite when a flame 
was:applied from below, as when a glass cylinder charged with the 
mixture was held above a Bunsen burner, fired immediately when the 
jar was placed down on the table and the light applied from above. 
This-goes to explain why so many explosions of gas -ave resulted from 
carrying a light to the upper part of aroom. It is not necessary to go 
into the details of Prof. Clowes’ apparatus and process as it has already 
gone the round of the scientific press. 








SUPERINTENDENT Scott, of the Lewiston (Me.) Gas Light Company, 
is getting along nicely with the important scheme of pipe’ extensions 
arratiged this spring. The plan provides for about four miles of mains 
in districts‘hitherto notsupplied with gas. It is also proposed to put a 
main“aeross or along the Dennison street bridge for the supply of the 
adjacent hamlet of Perryville. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 





AmonGsT the amendments to the local tax ordinances of Atlanta, 
Ga., is one which declares that ‘‘Gas works or Companies, whether do- 
ing busincss jointly or otherwise,” shall each pay a license fee of $200. 
Under the old ordinance the fee was $50. 





THE Board of Directors of the Paterson (N. J.) Gas Light Company 
have perfected the following organization: President and Treasurer, 
John Reynolds; Vice-President, William L. Williams; Secretary, 
Robt. Schoonmaker. 





THE following 1s the text of the information furnished by the propri- 
etors of the Brooklyn Union Gas Company to the authorities of the 
New York Stock Exchange,when the former made application to have 
their securities listed on the Exchange : 

‘**The Brooklyn Union Gas Company respec:fully applies to have the 
following described bonds and stocks issued by it placed on the regular 
list of the New York Stock Exchange, viz.: $12,336,000 consolidated 
mortgage 5 per cent. 50-year gold bonds, New York Guaranty and In- 
demnity Company, Trustee, dated September 16, 1895, aad due May 1, 
1945, with interest at the rate of 5 per cent., payable May 1 and Novem- 
ber 1, of each year, at the office of the Company in Brooklyn, or its 
financial agency in New York, each bond of the denomination of 
$1,000, and numbered from 1 to 10,600 inclusive, and 11,101 to 12,836 
inclusive ; $15,000,000 of capital stock of the Company, being 150,000 
shares of $100 each. 

‘*This Company was organized on September 9, 1895, under the gen- 
eral laws of the State of New York, and on November 4, 1895, ac- 
quired by purchase, subject only to existing mortgages thereon, all the 
property, rights and franchises of the following Companies theretofore 
engaged in the business of selling gas in the city of Brooklyn, N. Y., 
namely: The Brooklyn Gas Light Company, the Fulton-Municipal Gas 
Company, the Metropolitan Gas Light Company, the Citizens Gas Com- 
pany, the Williamsburgh Gas Light Company, the Peoples Gas Light 
Company and the Nassau Gas Light Company. 

‘*The Company paid, in consideration for the property, rights and 
franchises of said Companies, $15,000,000 par value of its capital stock, 
being the whole thereof, and $15,000,000 par value in its consolidated 
mortgage 5 per cent. bonds; but $3,900,000 par value of said bonds were 
appropriated and reserved with the Trustee under the mortgage secur- 
ing the same, to be exchanged for or used to retire or pay the underly- 
ing bonds of the several vendor Companies, and $500,000 par value of 
said consolidated mortgage 5 per cent. bonds were appropriated and are 
held by the Trustee to be used only for the purchase or acquisition of 
additional property or for improvements. 

‘* Since that date $2,164,000 of the bonds reserved have been issued in 
exchange for or to take up an equal amount of said underlying bonds 
so that the amount of said consolidated mortgage 5 per cent. bonds of 
the Brooklyn Union Gas Company now outstanding is, as above stated, 
$12,336,000, none of the bonds reserved to acquire additional property 
or for improvements having been issued. 

‘The property of the Company consists of seven different gas works, 
with all the necessary appliances for manufacturing and storing gas, 
and seven separate and distinct systems of mains, connections, services 
and meters for the distribution of gas throughout the entire city of 
Brooklyn, except in towns recently annexed to said city, and the esti- 
mated value of said properties is over $30,000,000. 

‘The property, rights and franchises of the vendor Companies were 
duly transferred to this Company by proper deeds and other instruments 
of conveyance, under the authority conferred at meetings of stockhold- 
ers of such Companies, at which the propositions made by this Com- 
pany were accepted by a unanimous vote, except in the case of two 
Companies where the votes were practically unanimous. 

‘* Under the terms of the contracts stockholders who deposited their 
stock with the New York Guaranty and Iudemnity Company received 
in exchange therefor prescribed amounts of bonds and stock of this 
Company, and those declining to deposit their stock were entitled, 
under the laws of the State of New York, to apply to the proper court 
for the appointment of appraisers and to be paid in cash the appraised 
value of their stock. Nearly all the stock of all the Companies has 
been deposited and no stockholder has asked for an appraisement. 

‘* Under the laws of the State of New York authorizing this amalga- 
mation the vendor Companies have now no corporate existence. 

‘*This Company took over these properties November 4, 1895, since 
which time the monthly earnings and expenses, to April 30, 1896, were 
approximately as follows : 
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Date. Gross Earnings. Expense. Net Earnings. 
November, 1895......... $390, 200. 64 $190,215.58 $199,985.06 
December, 1896.......... 423,218.68 217,114.49 206,104.19 
January, 1896........... 433,341.84 216,630.79 216,710.85 
February, 1896........... 374,825.67 196,206.03 178,619.64 
March, 1806... ... 2.2.0.5. 335,274.86 187,894.44 147,380: 42 
ntl B0NG oii 298,084.84 180,180.42 117,904.42 
OGRE Ss cidicn ed $2, 254,946.33 $1,188, 241.75 $1,066,704.58 


**The fixed charges of the Company will be approximately $750,000 
per annum. First balance sheet of the Company is in course of prepa: 
ration, and will be forwarded to you as soon as completed. The 
Guaranty Trust Company is the Transfer Agent and the United States 
Mortgage and Trust Company is the Registrar of the stock of the Com- 
pany. 

“*The Directors of the Company are : George W. Young, George R. 
Turnbull, Jno. T. Mills, Jr., Grant B. Schley, W. B. Dickerman, H. 
H. Durand and C. E. Bell. ‘The officers. of the Company are : Presi- 
dent, Geo. W. Young ; Vice President, John T. Mills, Jr.; Treasurer, 
E. R. Chapman; Secretary, F. W. Wilcox.” 





THE Board of Gas and Electric Light Commissioners of Massachusetts 
have handed down their determination in the matter of the application 
of the Athol (Mass.) Gas and Electric Light Company for the right to 
increase its capital. The petitioners asked the Board to sanction an 
issue of $25,000 additional stock, and $50,000 of bonds, the proceeds to 
be devoted to paying off the existing indebtedness, for enlarging the 
plant. etc. Having heard the argument on the application, the Board 
took the matter under advisement and eventually decreed that the 
Company might issue $15,000 of stock and $40,000 of bonds; and an 
order in consonance with that finding was issued. 





_ THE contract for the new station meter house building of the New 
Haven Gas Company has been awarded to Mr. George M. Grant. 





Press despatches of last week are to the effect that a jury, in Judge 
Dunne’s Court, Chicago, returned a verdict in favor of Donahue & 
Henneberry, to whom was awarded the sum of $65,636.31 for damages 
done on buildings, Nos. 407 and 409 Dearborn street, Chicago, owned 
by plaintiffs, through an explosion of gas: The defendant was the 
Chicago Economic Fuel Gas Company. 





ELSEWHERE we note that the City Council, of Atlanta, Ga., had de- 
termined to raise the license fee for gas companies operating in that 
city from $50 to $200 perannum. Judge Howard Van Epps subse- 
quently appeared before the Council to remonstrate against the propo- 
sition, and his argument was forceful enough to cause the Council to 
order a restoration of the license fee to the old figure. 





IT looks that the Macon (Ga.) Gas Light and Water Company, which 
has been for some time in the hands of a receiver, will speedily be re- 
organized and rehabilitated. 





‘Tue Berlin Iron Bridge Company, of East Berlin, Conn., has secured 
a contract for a steel rolling mill building, to be erected at the instance 
of the Pennsylvania Bolt and Nut Company, of Lebanon, Pa. The 
building, which is to be 103 feet in width and 112 feet in length, is to 
have a stee] frame. The roof and sides are to be of corrugated iron. 





Last week we said that the Salem (Mass.) Company had established a 
uniform rate to all its consumers, irrespective of the quantity used per 
month ; but this statement is not in accord with the facts. Under the 
schedule in vogue prompt payment entitles the ordinary user to a re- 
bate of 20 per cent., while those who use 20,000 cubic feet or over per 
month are granted a rebate of 25 per cent. 





Mr. JosePpH A. Harris, formerly connected with the gas meter 
manufacturing firm known as Harris Bros. & Co., informs us that he 
has made a business engagement with Messrs. John J. Griffin & Co., 
of Philadelphia, New York and Chicago. It ishardly necessary to add 
that ‘‘ Joe” knows all there is to know about gas meters. 





THE amalgamation of the interests of the City Gas Light Company, 
of Norfolk, Va., and those of the Norfolk Gas and Electric Company, 
has been satisfactorily completed. The title of the succeeding Com- 
pany is the City Gas Company, of Norfolk, and the officers of the 
Company are: Directors, A. W. Stark, W. H. White, J. G. Womble, 








Merritt T. Cooke and H. Hodges, of Norfolk ; A.C. Humphreys, R.W. 
Stevenson, Frederick Edey, Fernando Yznaga and R. M. Hurd, of New 
York ; and John D. MelIlhenny, of Phila.; President and Treasurer, 
A. W. Stark; Vice-President and General Solicitor, W. H. White ; 
Secretary, Wm. N. Grubb ; Executive Committee, A. C. Humphreys 
(Chairman), J. D. McIlheuny and A. W. Stark. 





Tue Philadelphia Record is responsible for the following : ‘‘ Our new 
cook has gone already.”’ ‘‘ What was the matter?’ ‘‘ When she found 
we had a gas stove she left; she had burned a ton of coal a week in 
each of her former places, and she said she had to be where she could 
live up to her record.” 





Mr. Garret A. Hopart, the candidate oa the regular Republican 
ticket for the Vice-Pregidency of the United States, is President of the 
Peoples Gas Light Company, of Paterson, N. J. 





AT a meeting of the Lighting Committee of the Camden (N. J.) City 
Council the contract for the public lighting of that place was awarded 
to the Camden Gas Light Company. The prices agreed upon are as 
follows : Ordinary burners, $20 per year per lamp; single Welsbach 
burners, $24 per lamp; double Welsbach burners, $28 per lamp. 





THE City Council, of Springfield, Ills., seems disinclined to grant an 
extension of time to the promoters of the Provident Gas Company 
under which the latter may construct their proposed opposition works. 
When the franchise was granted the instrument contained a provision 
declaring that, unless construction work was commenced within a cer- 
tain time, the grant weuld lapse. The time limit expired before work 
was begun, but just prior to the lapsing the promofers asked for an ex- 
tension. The Council referred the petition to a special committee, which 
committee finally returned the prayer to the Council without any re- 
commendation, and the Board ordered that the same be laid on the 
table. This, according to our understanding, virtually kills the Provi- 
dent Company’s aspirations to supply gas in Springfield. 





Last year the Baltimore (Md.) Fire Department was called out 75 
times to extinguish fires caused by the explosion of gasoline. 





THE Boston (Mass.) Transcript, of the 19th inst., said: ‘‘A peculiar 
state of things was discovered to-day in the unoceupied house at 48 
Beacon street, it being nothing less than that every gas jet in the house, 
from top to bottom, 24 in all, was going at full blast. The house was 
recently purchased by Mrs. J. B. French, and yesterday afternoon she 
called at the City Hall, and, leaving the keys at the Buildings Depart- 
ment, asked that one of the stairways be inspected, as she thought it 
was in an unsafe condition. Two inspectors were sent to the house 
this morning, and as soon as they got inside of the door they noticed 
the smell of gas. On the first floor three burners were found open, and 
investigation showed that the others were also going on all the floors, a 
total of 24 being full open. No one can imagine any reason for leav- 
ing the burners in this state.” 





SUPERINTENDENT W. A. BixBy, of the Champaign and Urbana 
(Ills.) Gas Light and Coke Company, is very well satisfied these days, 
for the extensive scheme of betterments planned for the points named 
is nearing successful completion. 





On the 22d inst the Massachusetts Board of Gas and Electric Light 
Commissioners held a final session in the cortinued hearing on the va- 
rious complaints of the town of Hudson and many residents thereof, 
all tending to prove that the Hudson Electric Light Company was 
charging exorbitant-rates, and that the Company frequently refused to 
extend its wires to districts the residents in which deaired to light theic 
houses by means of electricity. From the testimony given the Com- 
pany would seem to have the better of the argument. The Com- 
missioners will hand down their decision in a few days. 





WE understand that the works of the South Amboy (N. J.) Gas Com- 
pany have gone into new hands. 





ARTICLES incorporating the Los Angeles (Cal.) Gas Governor Com- 
pany- have been filed. The Company proposes to do business in 
Los Angeles, and it is capitalized in $25,000, of which amount $5,000 
has been actually subscribed. The Directors forthe first year are: Wil- 
liam ‘H. Bonsall, Lionel A. Sheldon, J. F. Conroy, Samuel J. Keese 
and G. Major Taber. 
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Figures Worth Studying. 

Mr. Frederick Egner, of Norfolk, Va., ab- 
stracting from an article ina recent issue of the 
Journal fiir Gasbeleuchtung, writes that the 
following interesting statements, concerning 
the use of gas for purposes other than lighting, 
comes from Winterthur, Germany. The popu- 
lation numbered 20,000, and the housekeepers, 
numbered by separate kitchens, were 4,300. 
For heating and motor purposes the 1,150 me 
ters set, at the end of the year 1895, showed a 
total consumption of 29,271,536 cubic feet of 
gas—it is to be borne in mind that none of this 
quantity was used for lighting. Sixty meters 
supplying gas motors, having a total of 180- 
horse power, showed a use of 6,972,855 cubic 
feet of gas for the year. Other industries main- 
tained 13 meters and consumed 3,496,262 cubic 
feet inthetwelvemonth. Housekeepers, board- 
ing houses, restaurants, etc., used a total of 
18,902,419 cubic feet. The average consump- 
tion per annum and per family was as fol- 
lows : 


Cu. Ft. Per Person. 
With two persons..... 13,550 6.775 
Pi Cg o  sew ak 21,364 5,341 
er * 29,740 4,937 
ie | grey ae 37,982 4,747 
‘ten Gag gc 4,619 


In boarding houses, with from 11 to 25 per- 
sons, the proportion of gas used per head ranged 
as low as 2,542 cubic feet per annum. The 
proportion of gas used for purely domestic pur- 
poses (excluding illumination) was 25 per cent. 
of the total output. In Winterthur the ser- 
vices are put in free of charge, and the kitchen 
installations are put up at cost. 








Fire Resisting Qualities of Wire Glass. 





- At arecent meeting of the Franklin Institute 
Mr. Charles A. Hexamer gave a brief descrip- 
tion of tests lately made under his direction to 








determine the fire resisting qualities of wire 
glass. The results were to the effect that glass 
of this description might advantageously be em- 
ployed for its fire resisting qualities, being quite 
equal in all respects to sheet iron for fire shut- 
ters. In these tests small furnaces made of fire- 
brick, with wire glass bottoms, which were 
filled with oil saturated wood and allowed to 
burn for periods of half an hour or longer ; 
streams of water were then thrown on the red- 
hot glass, which, while cracking into myriads 
of pieces, still retained its shape without warp- 
ing or parting. Mr, William N. Jennings ex- 
hibited a set of photographs of the results of 
the recent cycloue at St. Louis, and stated that 
in the storm-swept portions of the city the 
buildings occupying four corners of intersect- 
ing streets were invariably completely destroy- 
ed ; while perhaps the rest of the block would 
be uninjured. Some of the effects appeared to 
be due to some kind of an explosion. Build- 
ings, for instance, would have their fronts en- 
tirely destroyed, and the debris would often 
fall outward, leaving the rest of the house in- 
tact. In some cases tall chimneys of flimsy 
construction were left standing, while all 
around it massive buildings were leveled, just 
as if the chimney had been the calm center of 
a whirling motion. Trees were invariably 
_— off, and never appeared to be broken 
off. 








The Market for Gas Securities. 


There was really no market for city gas 
shares last week, although the prices quoted to- 
day (Friday) show no reflection of the dullness 
that ruled during the week. Consolidated is 
quoted at 158 to 160, and Mutual, Equitable 
and Standards are virtually the same as at time 
of last writing. 

Brooklyn Union is some weaker, the ruling 
quotation being 93 to 934. Chicago gas is weak 
and sloppy, which condition is largely trace- 
able to the half-defined belief that no dividend 
will be declared until late in the fall. Ouridea, 
though, is that the disbursement is liable to be 
declared at any time; for it is always the un- 
expected that happens in respect of these shares. 
Bay State is returned at 22% to 23}, and Balti- 
more Consolidated is in good. request at 63 bid. 
The United Gas Improvement Company has 
declared a quarterly dividend of 2 per cent, 
payable July 15th. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Watt St... New Yor« Crry. 


JUNE 29. 


{> All communications will receive particular attention. 
{> The following quotations are based on the par value 
of $100 per share. 


N. ¥. City Companies. Capital. Par. Bid. Asked. 


Consolidated.......sseeseees $35,430,000 100 158 159% 
Contral .......cccccescvecees 500,000 50 «150 _ 
6 Berip ..cccerrcccceee 220,000 oni ’ 
Equitable. .........seseseees 4,000,000 100 223 208 
Bonds, 6°S........++0e00s 1,000,000 1,000 5 aa 
“1st Con. 5’s....... 2,300,000 1,000 114 ; 
Metropolitan Bonds 658,000 « 
Mutual.......cccccccccescees 3,500,000 100 225 235 
% Bonds ....0..  seeces 1,500,000 1,000 100 102 
Municipal Bonds.........+.+ 750,000 ‘i ig ; 
Northern .......sceeee--eeee 150,000 50 79 8014 
2 BOmds,.000.020.000 150,000 1,000 re 98 
New York and East River.. 5,000,000 100 37 3814 
Preferred ......sscsceees 2,000,000 100 70 7 
Bonds Ist 5°S......+.0005 3,500,000 1,000 10244 103% 
“1st Con. 5’s....... 1,500,000 aa 92 9346 
Richmond Co., S. I.....++++ 348,650 50 50 Bie 
_ Bonds....... 100,000 1,000 és id 
Standard...... eeccccecvececs 5,000,000 100 78% 80% 
Preferred. ........+ 5,000,000 100 1674g 109 
Bonds, ist Mortgage, 5’s 1,500,000 1,000 110 112 
VOnkePs ......secereeeeeeees 299,650 50) :180 be 


Out-of-Town Companies. 











Brooklyn Union .........++. 15,000,000 100 93 98% 
= “ Bonds (5's) 15,000,000 1,000 106% 107 
Wit Gta. ov ocsiscaecseneds 5,000,000 50 2% «By 
e Income Bonds..... 2,000,000 1,000 ei 42 
Boston United Gas Co.-- 
ist Series 8. F. Trust.... 7,000,000 1,000 R4 &5 
a “ - 3,000,000 1,000 66 70 
Buffalo Mutual............. 750,000 100 125 a 
+2: Bonds. .....: 200.000 1,000 95 100 
Central, San Francisco..... 2,000,000 ‘a 95 én 
Chicago Gas Co..........+++ 25,000,000 100 64 «87 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 w 9414 
eee Eee 1,069,000 ee a 65 
1st Mortgage..........+. 1,085,000 = de 96 
Consumers. Jersey City.... 2,000,000 100 Ne 80 
- Bands. dcccecse 600,000. 1,000 99 8#8=6101 
Cincinnati G, & C. Co....... 7,000,000 100 198% 200 
Consumers, Toronto........ 1,600,000 50 184% 187 
Capital, Sacramento........ 500,000 50 ee 41 
SNES WSs cciintcads~ 150,000 1,000 1 j 
Consolidated, Baltimore.... 1,000,000 100 €3 63% 
Mortgage, 6’s........... 3,600,000 10? Ss «107% 
Chesapeake, ist 6’s..... 1,000,000 on sa 
Equitable, 1st 6’s. ...... 910.000 oe re 
Consolidated, 1st 5’s........ 1,490,000 Be ae 
POU. cnkcenddntcdecwtads 4,000,000 ” 32 8B 
* Com, Bem Giisknncinass 4,312,000 7 82 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 2 101 
Fort Wayne ........cccccece 2,000,000 -s 87 90 
= Bomak. 5. csccce 2,000,000 de 92 % 
PN a pasnincccanannaies 750,000 25 145 
Indianapolis...... gg Or Pen 2,000,000 ca 132 = «136 
“Bonds, 6’s...... 2,650,000 .. 104 105% 
nea 6 ssc coabitnends 750,000 20 180 * 
Lafayette Gas Co., Ind..... 1,000,000 100 93 96 
WIR so c0neiéovecsaies 1,000,000 1,000 98 96 
PR rdcnccssecdccacsses 2,570,000 50 2 130 
Laclede, St. Louis .......... 7,500,000 100 214 2% 
ibtndis <o40< 2,500,000 100 80 83 
WN bisddtans enivices 9,084,400 1,000 24 8 
Little Falls, N. Y........... 50,000 +8100 = 100 
BamE 55 65088 cscs cee ssc 25,000 i <s 100 
Montreal, Canada .......... 2,000,000 100 200 ‘ 
Newark,N. J.,GasCo....... 1,000,000 és 93 98 
SER, DW ii vc sictanccie 4,000,000 ; 13 ia 
DR NE indinccipamncenes 1,000,000 B® 2 pe 
Oakland, Cal................ 2,000,000 er 52 5344 
~ WOR cnncuccss 750,000 abs -# 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 2,100,000 1,000 108 
2d - 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 a 175 
PU DE Baccnccmeccecee - _weatne Ps) 9 102 
Rochester Gas & Elec.Co.. 2,150,000 50 2 Si 
iss da cocgoesace 2,150,000 50 88 ion 
Consolidated 5s ........ 2,000,000 = 8% 
San Francisco, Cal. ........ 10.000,000 100 S44 «95 
St. Paul Gas Light Co...... 1,500,000 100 6744 «70 
ist Mortgage, 6°s........ 650,000 <a 84 8&7 
Extension, 6's........... 600,000 ju i aa 
General Mortgage, 5’s.. 2,400,000 88 90 
Gywngea, TE. YT . sccceses case 500,000 P.) “3 a 
Washington, D. C........... 2,000,000 20 20 = 
Western, Milwaukee........ 4,000,000 100 63 66 
Bonds, 5°S ...0.. Ls. eeee 3,556,000 - 84 «90 
Wilmington, Del............ 500,000 5 188 6190 
° ? 
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DIVIDEND NOTICE. 


OFFICE OF THE UNITED GAs IMPROVEMENT Co., | 
Drexe. Buripine, Pura., June 25, 1896. |} 


The Directors have declared a quarterly dividend of 2 per 
cent. ($1 per share), payable on July 15, 1896, to stockhold- 
ers of record at the close of business July ist. Checks 
will be mailed. 











1099-3 EDWARD C. LEE, Treas. 











OTe = OF THE LIGHTHOUSE ee YAshine- 
C., June 22, 1896. Pro will be 
ceived at Mies office until i2 o’clock m., on Monday, the 13th 


day of July, 1896, for furnishi ht appara ‘or 
the ship channel lights, Mobile A gas lig mm A 
burners, gas compressor, boiler, Hy tind for for or perforating all 

rials, partly 


on tee anaes of the Mobile Ship C Chane part 
on the ns of the Mobile gad a 
barge in Mobile Harbor, Alabama. ae 
reject any - all bids and t to waive i 
roposal, plans, § cations, and 0’ 
be obtained on @ cation to this this offi 
1099-2 THE LIGHTHOUSE BOARD, Washington, D. © 


77 fens Forms of 





FFICE OF THE Lig nour BOARD, » WASHING 
TON, D. C., June 16, 1 see we be received 

at this office until 12 o'clock, m., of fob ecg 8 the 7th day of 

July, 1896, for furnishin, ona delivering fifa um inating gas for 

the Mobile Ship Channel Lights. The right is reserved to 

a any or all bids, and to ere ~ fects. Specifica 
tions, forms of pro Ss, and other ink ormation may be ob) 

tained on a eet to this office. 

T LIGHTHOUSE BOARD, Washington, D. C. 





Position Desired 


By & man 24 of age, who thoroughly understands his 
business (coal or water gas), also office work in all its de- 

tails. Isat nt in charge of a works, but for good rea 
sons wishes to make a change. Has 10 years’ experi 

ence, and is not afraid of work. A position preferred where 
good service would be ap sopmenies ; a aay is a secondary 
consideration. Best of references. Address 


1099 ‘“* ENGINEER,” care this Journal. 


Hor Sale. 


A Small Gas and Electric Light Plant, 








in a Soutkern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1007-tf Fort Wayne, Ind. 


FOR SALE, 


One S-ft. Station Meter, with 12-in. connectons. In 
good order. Can be delivered Aug. 1. 

One Neo. 4 Wilbraham Blower. 

Wrought Iron Hydraulic Main for six benches of 
6's. Size of Main, 24in. by 30in ; 8 feet casings. Ar 
ranged for 7-inch dip-pipes. 

1096-tf NEW HAVEN (CONN.) GAS LT, CO. 

















Special Prices on 
BEAR CREEK CANNEL COAL 


will be made during the dull summer months. It will pay 
you to get your Cannel housed in good weather and at the 
lowest price. Find out about it. 

MACFARLANE & CO., 


1095-tf Louisville, Ky. 










NO EXTRA LABOR OR 
OPERATING EX- 
PENSES. 





For Welsbach Lights 
BEST IN THE WORLD. 


@=enm 


Get Catalog 
and Discounts. 


@=em 


The MICA MFG. C0. 


Micasrmiths, 


88 Fulton Street, 
N. Y. City. 














& E 
MICA CHIMNEY. 
Etched Chimneys to 
Order. 
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WELSBACH LIGHTS are fully controlled, and the 
mantles and chimneys. Thousands are already in use. 


THE WILDER MANFG. CO., - 











cniatess IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, = deliver the quantity for which they are set regardless of high 
or low pressure in the supply. 


vernors soon pay for themselves by preventing the mi of 
rders may be given to the Welsbach Co., or sent to ourselves. 


816-822 Cherry St., PHILADELPHIA. 
OO00 0000 00000000 006000000008 0008 0800080000 0008 00000080 00808000 0000808 





Patent Lava Gas Tips. BERMAN POOLE * Chemical Engineer, 


UNIFORMITY 
GUARANTEED. § 7 


ALL SIZES 
AND SHAPES. 





323 West 34th Street, N. Y. City, 
Makes a Specialty of 








D. 





. STEWARD MBG. CO., 


al TENN. 





BRISTOL’S 
RECORDING 











PRESSURE GAUGE 





For Continuous Records of 


Street Gas Pressure. 





Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Pully Guaranteed. | 


Send for Circulars. 


THe BRISTOL CO. Bs 


Waterbury, Conn. 


Received Medal at World's Columbian Exposition. 


ee ————L————_—_—_—_— 


Special Trays for iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 





IN 
\ WN) wv 


W\ 


sy 


\\ 


NY S >\\ 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 


Send fur Circulars. 





A CONVENIENT 


BINDER for the JOURNAL 





STRONG. 
DURABLE. 
LIGHT. 
SIMPLE 
CHEAP. 


HANDSOME. 


Price, $1. 
A.M. Callende 
&Co., 


82 Pine st., 


N.Y. City 





PURIFICATION 


And the Utilization of Waste Products in Gas Manufacture. 


G. W. HUNT GOMPANY. 


COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 


THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Ete,. Etc. 
45 BROADWAY, . - NEW YORK. 
: atent Cutter y 


THE ANDERSON ay A Link 


Made in all sizes, 






























5 For Cutting Cast, Wrought 
“> Iron, Gas & Water Pipes. 
WM. ANDERSON, 


igs) 425 Meridian Street, 
East Boston, Mass.. or 


WALDO BROS., 








a emeall 





U Pi pe Cutting Tool 88 Water Street, Boston, Mass. 


The naaea Vertical Water-Tube Boiler of the World! 
THE HAZELTON OR PORCUPINE BOILER. 


After Sixteen Years of Active Service in all the Principal Industries, 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 


NO EXPLOSIONS OR ACCIDENTS OF ANY K.ND. 


Correspondence Solicited. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


fei, “iaiist Stew York GON | Office, 716 E. 13th St., W.Y., U.S.A. 
GREENFIELD 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adems’ Crate Bars. 






































D W.G.&6G. GREENFIELD, - - EAST NEWARK, N.J. 
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FRED. BREDEL. CE. 


- Goal and Water Gas Plants, 


OWN SYSTEM. 











eRecuperative Furnaces, Washers, Condensers, : 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Wo. 118 F'arwvell Avenue, :- - Milwaukee, Wis. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 











ALSO UNDERTAKES ALL KINDS OF CONSTRUCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 
The attention of Gas Managers is particularly called to the many improve- 


ments in this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present.of Coal Gas. 








CORRESPONDENCE RESPECTFULLY SOLICITED. Address 








GEO. G. RAMSDE LL, Gen’ Manger. 
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panned 8 WH 2 gor 


NCW and Improved Welshach Light 








No. 34 Light, with No. 10 and No. 43 Opal Shade. 


All infringements of this Company’s patents will 


be promptly and vigorously prosecuted, dealers and 


users being equally liable. 


cute all parties in whose possession infringing lights 


are found. 


This notice is given in view of an effort now being 
made to introduce into this country infringing lights 
made in Germany, the sale of which, there, has been 
prohibited by the recent decision of the German 
Patent Office sustaining the validity of the Welsbach 


patents. 


For your own protection, 


genuine Welsbach light, as both the counterfeit and 


This Company will prose- 


see that you get the 





KE - 


CAU’TION! 


| Sores of counterfeit lights which are 

being offered in genuine Welsbach boxes. 
See that each box bears our trade mark, 
“WELSBACH,” and that the seals are un- 


broken before you accept it. 


CAU'TION!! 


Persons dealing in counterfeit lights are 
liable to criminal prosecution, and a large num- 
ber of indictments have already been found 


against such dealers. 





No. 34 Light, with No. 74 Opal Shade. 


the infringing lights are greatly inferior. 


Welsbach Commercial Co., 


DREXEL BUILDING, PHILADELPHIA. 















We Make Everything in the Line of 
Gas Appliances. — 


THE VULCAN STEEL RANGE, 


For Hotels and Large Families, 


is the finest in the world. Write for special information. 




























Special attention has been given to hotel wants, and 
a number of Hotels, Restaurants, Banks and Insurance 
- Companies have been fitted up with complete kitchen 
outfits. We were awarded a Gold Medal and Diploma 
for the Creole Kitchen at the Atlanta Exposition in 1895. 


W. M. CRANE & CO., 
MANUFACTURERS OF GAS APPLIANCES, 


OFFICE: 
No. 838 Broadway, New York City. 


Factory: 
447 to 453 W. 14th Street. 


Midsummer Extension 





















AKES . JJECESSARY. 
ANY ~ BOW is the time to buy, or 
ORE AVEVER. Hesitate 
ETERS O LONCER. 

















-— ° ale steed eS = 
“—-—- 


IX EYSTONE METERS meet every requirement. They never fail. Registry 





flexible, lasting. Cases of heaviest Tin Plate. Workmanship of a superior grade. 
Attach your mains to Keystone Meters for good results. Prompt delivery, all sizes. 


THE KEYSTONE METER CO., Royersford, Pa. 


THE BARTLETT LAMP MFG. GO., CAHILh, SWIFT & CO., WIESTER & GO., 
66 W. Broadway, N. Y. Gity, 121-207 S. 7th St., St. Louis, Mo., 17 & 19 New Montgomery St., S. Francisco, 
Agts. for Nea York, New Jersey & Conn. Western Agents. ‘Pacific Agents. 





American Gas Light Zournal. June 29, 1896. | 


accurate. Fittings carefully adjusted. ._Diaphragms well seasoned, gas-tight, - 


| 
( 
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JEWEL GAS STOVES 


A few.of the world’s best Gas Stoves. All prominent demon- 











SS ee or 


Nam etiineiinniais ——"@  strators of cooking use them. Nine-tenths of the Chicago apartment 
SU aa tee : 





houses are furnished with the same 


One Name 
Covers All. 





52 Styles of Cookers. 
54 Styles of Heaters. 








A JEWEL CATALOG 
IS WORTH THE ASKING. 











Eastern Agency, 284 and 286 Pearl Street, N. Y. City. 


FIRE KING GAS STOVES 


BEST IN THE WORLD. 


Fire King Gas Stoves and Ranges are of the 











highest grade and have every modern improve- 
ment. We are always wide awake and deter- 


mined to keep our goods ahead of all others. 


Ranges from $12.00 to $72.00, List. 
Stoves from 25 Cents to $9.00, List. 


We have the most complete Gas Stove Factory 
in the World. 





Send for Catalogue and Discount. 








New York Branch, - 1387 Broadway. 


New England Depot, Waldo Brothers, 
Boston, Mass. 


A. WEISKITTEL & SON, - Baltimore: Md. 


stags pass stabs 
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CRAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILOOX, Treasurer; 


“BERLIN IRON BRIDGE CoO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 





























The above illustration is taken direct from a ay and sh>ws th? construction of a Boiler House designed and built by us for the well 
known Silk Manufacturing Company, Cheney Brothers, at South Manchester, Conn. The building is 48 ft. in width and 74 ft. in 
length, with brick walls to the height of the top of the boilers ; above that the construction is entirely of iron, the 
Roof being covered with our Patent Anti-Cu ‘densation Corrugated [ron Covering; wkich we guarantee 

not to drip in the coldest weather. The construction is absolutely fireproof. 





Write for Tllustrated Catalogue. 


Office and Works, No. & Railroad Avenue, East Berlin, Conn. 














Avex. C. HumPHRErS, M.E., ArTHuR G. GLascow, M.E., 


MANHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 VICTORIA ST., 
(64 sroapwar,) LONDON & NEW YORK, LONDON, &. W., 
NEW YORK. “ HUMG@LAS.”"* ENGLAND. 


HUMPHREYS € GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


nme OC. J. BR. HRUMPHRREYS. 
Frice $i. 


A. M. CALLENDER & CO., No. 32 Pine Street 








New York, 
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(Copyrigbted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 





ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 


JULY, 1896. 



































Mon. |20|12.10 AM} 3.50 7.20 
Tue. | 21) 1.10 3.50 7.20 
Wed. |22)| 2.20 3.50 | 7.20 


~ 


a Ze |Table No, 2. 
- Table No. lI. NEW YORK 
z= FOLLOWING THE || — CITY. 
te MOON. | Aut Nieut 
° LiguTine. 
- =| 
A E Light. Extinguish.|| Light. on 
| PM. | A 
Wed. | 1} 8.00 pm}12.00 am) 7.30 | 3. 
Thu. | 2} 8.00 1L9/12.30 | 7.30] 3. 
Fri. 3} 800 12.50 7.30 | 3. 
Sat. | 4] 8.00 1.10 7.30 | 3. 
Sun. | 5} 8.00 1.40 7.30 | 3. 
Mon. | 6| 8.00 2 20 7.30 | 3. 
Tue. | 7} 8.00 3.40 7.30 | 3. 
Wed.} 8} 8.00 3.40 7.30 | 3. 
Thu. | 9] 8.00 3.40 7.30 | 3. 
Fri. |10| 8.00 Nm) 3.40 7.30 | 3. 
Sat. {11} 8.00 3.40 7.30 | 3. 
Sun. |12} 8.00 3.40 7.30 | 3. 
Mon. |13| 8.00 3.40 7.20 | 3. 
Tue. |14| 8.00 | 3.40 7.30 | 3. 
Wed. | 15} 9.10 3.40 7.30 | 3. 
Thu. | 16] 9.40 3.40 || 7.20 | 3. 
Fri. |17{/10.10 FQ) 3.40 | 7.20 | 3. 
Sat. |13/10.40 | 3.40 || 7.20/ 3. 
San. {|19'11.20 =| 3.50 ‘|| 7.20! 3. 
a 
3. 


~ 


Thu. }23|\NoL. |No L. 7.20 

















SSO orc Gr Ot Or Or Or Ot Or Or Or Or Or Or Or Or Or Or Or Or Or Ot Or Ct Or Ot Or Sr Ore 


Fri. 24|No L.rm\No L. 7.20 | 3. 
Sat. 25\iNoL,. No L. 7.20 | 3. 
Sun. |26) 7.50 pm! 9.30 pm)| 7.20 | 3. 
Mon. |27| 7.50 9.50 7.20 | 3. 
Tue. [28] 7.50 10.10 v-20'| 3. 
Wed. |29| 7.50 10.30 7.20 | 3. 
Thu. {30} 7.50 10.50 7.10 | 3. 
Fri. [31]. 7.50 11,10 7.10 | 3. 











TOTAL HOURS LIGHTING 
DURING 1896. 





By Table No. 1. By Table No. 2. 


Hrs.Min Hrs. Min. 
January ....220.40 | January. ...423.20 
February. ..207.00 | February. ..367.40 


March..... 193.00 | March..... 395.35 
April.......174.10 | April...... 298.50 
May ..csees 164.00 | May....... 264.50 
June ...... 142.10 | June...... 234.25 
Pally . his. 142.10 | July....... 243.45 
August 150.50 | August... .280.25 


September ..163.00 | September. .321.15 
October....193.10 ' Gctober .. ..374.30 
November.. 207.00 | November ..401.40 
December. .237.30 | December. .433.45 











Total, yr. .2194.40 | Total, yr...4000.00 
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P. H. & F. M. ROOTS Co., 


Connersville, Ind. 























GAS EXHAUSTERS. BYE-PASS VALVES. 
AUTOMATIC GAS GOVERNORS. 
GAS VALVES. PIPE FITTINGS. 














New Design This Design 
of is Used 
Direct for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. inclusive. 














Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CO., 


Connersville, Indiana. 






New York Office, 109 Liberty Street, J. B. STEWART, Manager. 
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THE UNITED 
GAS IMPROVEMENT CoO.., 


DREXEL BUILDING, PHILA., PA. 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





THE STANDARD LOWE WATER GAS APPARATUS. 


HEE OT OOOO ESOT EO EE OEE EETEEES CHEST ESESESEEESEEE STOTT S SESE OO OOOD EEOEEEE HHH SETTER EEE EEEEESEEESHEEEHEEHESESEEESESE SE SED ESEEEESESSESESESTREES OOS OSS SEES OOSEESEESEETEESEEESSSEE TEESE EOOSSSESOOOED 














, j 
a Oe a AN SN ARS Se! OK a 














Standard ** Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or ““Distiliates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil. 
and Anthracite Coai, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 
Water Gas Apparatus... 


Improved Double Superheater Settings, 
Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our aes is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus... 


Agents and | For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings. 
Build For CEO. SHEPARD PACE’S SONS-—Walker Ammonia Concentrators and Sulphate Stills, 
ulcers Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Irogs-Double Gate, 4 to 36 Inch. 
Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Conveyer Machinery. 











Wew York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


a NEW YORK MARINE PAINT CO. 
LUOY YALE NRG. @0,| Sem RATE = SACO 














MANUFACTURERS OF ck reer: sm 
“ee Ee ES 
VALVES, th 
Double and Single Gate, } in..to 72 in., outside and = 





inside Screws. Indicator, etc., for Gas, ice ee OF _ 


“—“—. , PAINT “zx Holders 


And all Ironwork about Gas Works. 
POUCH BEB Psi, N. YY. 


CHAPMAN VALVE MANUFACTURING CO, 


“~ MANUFACTURERS OF 


Valves and Gate fo Gas, Ammonia, Water, Bi. 


Also, Cate Fire Hydrants with and witnout Independen 
Nozzle Valve. All Work Guaranteed. 
Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Lonis Office, L. M. Rumsey Mig. Co.. 810 North Second St 


7 GASHOLDER TANKS AND |The Gas Engineer's 
Poa eee nr ven an hr ydnan, "GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


Plans prepared and Estimates furnisned at short notice. By JOHN HORNBY, F.I.0. 
OFFICE AND WORKS: 


438 to 954 River St. & 67 to 83 Vall Av. J. P. WHITTIER, Price, $2.50, 
TROY VW Y. 70 Rush St., Near Division Ave., Brooklyn, N. Y.| Ao M. CALLENDER & CO., 82 Pine Street N. Y. City 











FOR CIRCULAR. 
SEND FOR CIRCULAR. 


SEND 
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NaTionaL Gasas WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


‘The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“IRON SPONGE.” : oe os 


substitute for lime. 


We guarantee a large saving, both in cost of material and labor. 





OVER FOUR HUNDRED NOW IN USE! 


AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! 


GOVERNOR. 


NO WORKS COMPLETE WITHOUT iT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION: 


REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 


IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 
uses very little steam 


little space ; > 8: 
EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 


Occupies but 


saves formation of carbon. in retorts; increases yield 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M, CALLENDER & CO., 
32 Pine Street, N. Y. City. 








—— 


BOOES. 


DISTILLATION OF COAL TAR AN - 
‘..  AMMONIACAL LIQUOR. 
By Gzorer Lunes. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL. VALUES OF GAS 
COALS AND. CANNELS. 
By Davm A, Gragimu. 8vo., Cloth. Price $3. 
Orders far these books may be vent to this office. 


Ae M. CALLENDER & CO., 
32 Piss S2., N. Y. Orry 








DOUGLAS’ FERRIC OXIDE TRON MASS 


For Gas Purification A 
| For Gas Purification. 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than Aate tatenedtenn 
y, and more efficiently 
any other material. We ship the pure Oxide thai any etna Buritying agent 
of Iron, containing no sawdust, thus effecting | now ta ase. 
@ saving in freight, leaving the consumer to | 
furnish the diluent ata nominal cost. It is now | 
cond by the lrg gue compeicin che Wee. GPREMDOINC Chemical Works. 
Full information, with yop: eg and prices | 


HW. Douglas Camas) Ann Arbor, Mich. | | Greenpoint Ave. & Newtown Creek, sian N.Y. 


Parson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OR OTHER WASTE MATERIAL. 








IPARSON’S TAR BURNER. 


G@ OOAL TAR AS FUEL. 


|/PARSON’S AIR IR JET TUBE CLEANER, 


R CLEANING BO1LUER TUBES. 


all first-cl They will be sent to anv responsible party for trial. No sale 
ages taviems a i yy the WATERTOWN STEAM BLO YER COMPANY 


H. E. PARSON. Supt.. 621 Broadway, N. Y. 
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worms PEREKING & CO., ccm 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING : 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New York,, Philadelphia, Baltimore axnd. Norfolk... 


BERWIND-WHITE COAL MINING COMPANY'S 

















Ocean Westmoreland Gas Coal. 





Offices: STRIGTLY High Grade..... 

‘ Carefully prepared. 

Washington Building, New York. For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 








FIELDS ANALYSIS 


Eor the Wear 18905. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by | 


JOHN W. FIELD Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by : 


A.M.CALLENDER&CO., - No. 32 Pine Street, N. Y. City. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 
eee PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date ae total number amounting to near 700), offers for sale a 
fit number ¢ copies in Colors, mounted on Linen, with Rollers. Pri ice, $3.50. Orders may be-sent to. . » 4; 


A. M. CALLENDER & CO, - - No. 32 Pine ‘Street, New: York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





the Despard Gas Coal Co.,| . 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUPACTURERS-OF 


Cok: :E. 


Clarksburgh, Harrison Co., West Va. 
Locust Point, Baltimore, Md. 
44 South Street, Baltin-ore, Md. 


t acres, { BANGS & HORTON 


MINES, = ° 
WHARVES, - 


OFFICE, » 


ROUSSEL & “i 
71 Browdway, N, 





KELLER ADJUSTABLE 
COKE CRUSHER. | 


+ — 
“ee moe Size Desi 


Cc. M. KELLER, 
Sec. & Supt, Gas Lt, & Coke Co., 
- Columbus, Ind. 
Correspondence Soilcited, 


The Gas Engineer's 
Laboratory Handbook. 


By JOHN HORNBY, F.1.C. Price, $2.50. 











A. M. CALLENDER & CO.,, 32 Pins Sr., N. Y. Crry 





GREENOUGE’S 
“DIGEST OF GAS CASES,” 


Price, $5.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gat 
company in the country, whether large or small 
As book of reference it will be found invaluable. 
It is the only work of the kind which has eve: 
been published in this country, and is most cor 
plete. Handsomely bound. Orders may be sent { 


A.M. CALLENDER & €0,, 32: Pine St., N. 1. 


Congress 8t., Boston. |” 


—— THE — 


PENN GAS COAL GO. 


OFFER THEIR 


Coal, Carefully Screened =~: Prepared for Gas Purposes, 





Yheir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








EpmunD H. McCuuLovea, Prest. Cuas. F. GODSHALL, Treas. H. C. ApAms, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoiInTs OF SHoIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL Co. 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
Toledo, O., and Pittsburgh, Pa. 

















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited:” + 





GAS OIL. 


26 Broadway, New. York City 
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__ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





‘Established 1868. Incorporated 1890. 
Cuas. E. Grecory, gg re — ¥.-Prest. & Treas. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
= 6 ea 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


2a ___ 


Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


20a ___- 














SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N.Y. 








LACLEDE FIRE BRICK MFG. CO., 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, ete. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street 


8ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCGHER & SONS, 


OFFIOE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas  Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IM THE FIRE CLAY LINE. 





ADAM WEBER, 


Proprietor, 


‘Manhattan Fire Brick and Enameled 


Clay Retort Works 


Works, Weber, N. J. 
Office, 633 East 15th St., New York, 








Modern Recuperative 
Furnaces 


_ Standard Fire Brick and Gas Retorts. 






Vit ALAS 


FIRE Brick 


Cay Artoares 














Works, 
LOOKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIiTLITAM GARDNARNR & Sow. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 











(EsTABLISHED 13856.) 

K EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 

A vement of great value for patching retorts. putting on mouth 
pieces, h up all bench-work joints. ining blast oe 


HENRY MAURER & SON, 
ETORT WORK 
Clay Gas Retorts, 

GEROULD'S IMPROVED RETORT CEMENT 


sd Hhorough tn is work a 
Tn Casks, sg pou at "5 cents per pound 
In Kegs. 1€0 to 200 sa " 6 
In Kegs less than 100 “ nT > 
C.L. GEHEROULD & CO.. 
N. 34 & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ils. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK wks 


Our immense establishment is now employed almost ea 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important pdinta, 
Our retorts are made to stand changes of temperatiite, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Fall Depth Benches of Our Own Desiga, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Teo. J. Suirn, Prest. J..A. Tayior, Sec'y. 
A. Lamsta, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mey Tops. Baker Oven Tiles 13x 13x32 
and 10x10x2 





WALDO BROS., 88 WATER 87., BOSTON, MASS 
Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 


With Numerous Illustrations A. M. CALLENDER & CO,, 32 Pine Street, N. Y. City. 





Price, $3.00. 
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wM. W. GOODWIN, Prest. O. N. GULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUPACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Diek, Kerr & Co., of London and Kilmarnoek. 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. 

I apulse: 
Every 
Stroke. 

100 to 1,000 


* 


Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston ; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, asin ordinary steam engine practice. All valves are of the poppet type, operated by cams ona single 
camshaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD. —Successful and constant use in Great Britain for 


the past eight years, ee W. W. GOODWIN, President, 532 Bourse Building, Philadelphia Pa, or 
: THE WESTERN GAS CONSTRUCTION. CO. Bldrs. & Gen. Agts. Fort Wavne ino. 
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DAVIS & FARNUM MBG. CO. 


WALTHAM, MASS. _ 
Principal Office & Works, Waltham, Mass. Boston Office, R'm 18, Vulcan Bldg,, 8 Oliver $i, 





Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 


Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes Center Seal-or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 
Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas-Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings-of all Descriptions. 


GAS ENGINEERING COMPANY, 


INCORPORATED, 
aa Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 


Gas Works Machinery of all kinds, 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENT FOR 


F. L. SLOCUM, Prest. 
FELDMANN AMMONIA MACHINE, 
For producing Sulphate, Aqua, Chloride . 



























a 





SAM'L WOODS, Treas. 
and Concentrated Liquors. 


ell | oon 





a Specialty. o> 
Faux System of Recuperative Benches, 


JAS. GARDNER, JR 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE. ; NEW SYSTEM YORAUESS MAIN. SCRUBBER. 


INCREASE Y YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 

















Having recently perfected.and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under otdinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO.., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BAL, TIMORESE, MD. 





























triple, Double & Single-Lft PURIFIERS. 
GASHOLDERS, 

ae CONDENSERS. 
[ron Holder Tanks, 


ROOF FRAMES. 











OIL STORAGE TANKS. 








Boilexrs. 














The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 
MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
Gen’! Mang’r & Treas. Chief Engineer. 


The Beonomical Gas Apparatus Construction Co., Lid. | 


269 Front Street, East, - - Toronto, Canada. 









ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogués, Plane and Eetimates Furn ehed upon Application. 








LOWE WATER GAS APPARATUS, MERRIFIELD-WESTCOTI-PEARSON SETTING. 
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R. D. WOOD & CO,,*"2=:, ~~ The Mitchell Scrubber, Patented. 


400 Chestnut Street, Philadelphia, Pa. .§.§  _ nails 


MANUFACTURERS OF 


CAST IRON PIPE. | ~ (anne 


Gas Eiolders, | ‘ar T eae | 
Single, Double and Triple Lifts, with or without Wrought Iron : Ht Fe © ss i . 
or Steel Tanks. ae | oe 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor § 


Send for Pamphlet. 
Dunham Patent Specials. 


ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 

















a wae = wee 





as ee lS 











MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0ffic&s= Bridge & Ogden Sts., Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidenta. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 

















BUILDERS OF 


Gas Extoliders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder’ Tanks. 
BENCH CASTINCS, RETORT' LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 














ILLUMINATING GAS! FUEL GAS! | To Gas Companies. 
THE LOOMIS PROCESS. | cease oar womens wo trv saan 
Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under @ stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, ’Pa. 


Also, SERVICE OLEANERS, DRIP PUMPS, and STREET 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Pooes sed. Belennies Furnished. oO. A. GEFRORBR, 


BURDETT LOOMIS, Sein, Hartford, Conn. 248 N. Sth 8t., Phila., Pa. 
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GAS WORKS APPARATUS AND CONSTRUOTION. GAS WORKS APPARATUS AND CONSTRUCTION. 


SS AS 


Established i85!. 


Sx aoa ROT H. RANSHAW, Prest. & Mangr. T. H. Brecon, Asst, Mangr 
OE Sp WILLIAM STACEY, Vice-Prest. R. J. Tarvin, Sec. & Treas. 

/IS i THE STACEY MANURACTORING CO 
oe : Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Gapacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


Georse Gacard Page's Sons, 


Sole Agents for 


The “Standard” Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids, 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. GO Wall Street, New Work City. 
GEORGE R.ROWLAND,| H.C. SLANEY, T. G. LANSDEN, 


Draughtsman and Constructing Engineer. Gas Hmnaineex Consulting and Contracting Gas Engineer 


Drawings, Specifications and Estimates furnished for the con treet, Broo > Estimates, Plans and Specifications for New Works (Coa 

struction of new works or alteration of old works. Special 466 Sixth 8 it, klyn, .Y or Water Gas), and for Extensions or Alterations. 
attention given to Patent Office drawings. Plans, Specifications and Estimates furnished for New F 

Uffice, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. Room H, 108 N. 4th St., St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


orrespondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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, 1842 = Peily & Fowler, = 1896 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


-«« Gasholders=— 


Single or Telescopic. With or Without Iron or Steel Tanks. 
OlL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES R. FLOYD & SONS, “Oregon ron Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works, 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, R erative and Half Regenerative Furnace tng gee Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist, Pyrifier Carriage, Crosses, Tees, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R. I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 





























SCciENTIEIC BOOKS. 





GAS MANUFACTURE, by William Richards. 4to., with HEAT A MODE OF MOTION. By John Tyndall. $2.50. | AMERICAN PLUMBING. By Alfred Revill. $2. 
numerous Engravings and Plates, in Cloth binding. $12. tHE MANAGEMENT OF SMALL GAS WORKS. By | CEMENT ; A Manual of Lime and Cement, their Treatment 


TECHNICAL GAS ANALYSIS. $3. | ©. J.R. Humphreys, $1. and Use in Construction, By A. H. Heath. 
GAS CONSUMER'S HANDYBOOK, by Wm. Richards, (-E. MANUAL FOR GAS ENGINEERING STUDENTS. By D. | 
20 cents. Be | Lee. 40 cents. ELECTRICITY. 
PRACTICAL TREATISE ON HEAT AND VENTILATION, THEORY OF HEAT. By J. Clerk-Maxwell. $1.60. INDUSTRIAL PHOTOMETRY, with Special Application to 
Fie ee ey EE, Perkins. $e | AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R,| — *lec#ric Lighting. By A. Palas, Sc.D. $%. 
| Arnold, $2. ELEMENTS OF ELECTRIC LIGHTING, Including Electric 


CHEMISTRY OF ete agen na GAS. By Norton H t, Sto and Distribution. B 
Heaphtye $2.40 " | DIGEST OF GAS CASES. $5. l “Hipaitoe te — 


SS TREATISE ON HBA®--By Thomas Box. 2d DISTILLATION OF COAL TAR AND AMMONIACAL | py ycorRIC TRANSMISSION OF ENERGY. By G. Knapp. 
edition. $5. LIQUOR. By Geo. Lunge. New edition. $12.50. 


cease PROTOMEERE : go ge “quad! the A TREATISE ON THE COMPARATIVE COMMERCIAL | ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
Measurement of Light. By din. | VALUES OF GAS COALS AND CANNELS. By D.A.| 900. $2.50. 


HEMICAL TECHNOLOGY: Vol. 1. Fuel and Its Appli- | i : . 40 cis. 
Cc sev ione, $5. Vol. IL, Lighting, 3" | Graham. $3. MAGNETISM AND ELECTRICITY. By J. Overend. cis. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 
Practical Designing of Structural Ironwork. 4 TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
es 5 Rejams. $8.50. |  Vietor Von Richter. $2. DOMESTIC, ELECTRICITY FOR AMATEURS. By E. 
GAS WORKS: Their Arrangement, Construction, Plantand ILLUMINATING AND HEATING GAS. By W. Burns. $1,50 Hospitalier, $2.00 
Machinery. $5. | HANDBOOK FOR MECHANICAL ENGINEERS. By H. PRACTICAL, MANAGEMENT OF DYNAMOS AND MO- 
PRACTICAL HANDBOOK ON GAS ENGINES, by G.Lieck-' adams, $2.50. - ol. 


tield | 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
LIQUID Sue FOR MECHANICAL AND INDUSTRIAL TREATISE ON MASONRY CONSTRUCTION. Baker. $5.| WIRES AND CABLES. $1. 


RPOSES. By E. A. Brayley Hodgetts. $2.50. |GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. | ELECTRIC LIGHT FITTING. $2. 
COAL, SPONTANEOUS COMBUSTION OF. By Thomas, Hornby, F.LC. $2.50. PRACTICAL ELECTRICITY. $2.50. 
Rowan, CE. $2. GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. | gL ECTRICITY FOR ENGINEERS. $2.50. 
COAL: Its History and Use. By Prof.Thorpe. $3.50. } 50 cents. 


ELECTRIICITY, Its Theory. — and Applications. By 
THE GAS WORKS OF LUNDON. By Colburn. 60cents, PRACTICAL PLUMBING. By P. J.-Davies. $3. John T. Sprague, M.LE-E. 





The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. Wye take especial pains in securing and forwarding any other Works that may be desired, upon 
1eceipt or order All remittances should be made by check, draft, or post office money order. No books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS AND WATER PIPES. | 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


uas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pips 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Chio. 


Cast Iron Pipe 
For Natural or 
Artificial Gas, 
Flange Pipe, 
Electric Light Posts. 


GAS METERS. 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 








Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


W CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FoRTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


~|Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 














| GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest , Betz Bidg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF | 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Alse, FLANGE PIPE, LAMP POSTS, Etc. 


“CHICAGO, 






mm a y! AUER PIPE 


anni nan WORK, 








\AJATE it he Pte 
YYA ER o, JHoO wine 


| | 





| 
JOS. R. THOMAS, Davin Leavitt Houcu, 


1. 32 Pine Street, N.¥.City | 26 CORTLANDT ST., N.Y. CITY. 


The Addyston 
Pipe & Steel Co., 
Cincinnati, O. 





CONSULTING AND CONSTRUCTING | 


cas Hngiuer and Contractor COUSULIBE_‘Engineer 


Investigations and Appraisals. 
Designs and Estimates. 





PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 


mi Contractor. 
The Che stry of Gentracts taken for all Appliance: sional 
Illuminating Gas.| = equired at a Gas Works, Gas and Water Pipe. 


By NORTON H. HUMPHRYS. Price, $2.40. 
A. M. CALLENDER & CO., 32 PINE Sr., N. Y. City. 


Either for New Works or Extensions to Old Plants 


, Special Agent for Selling & Purchasing 














1894 DIRECTORY 1894 


OF ae aa COMPANIES 


Price, $5.00. 


A. M. CALLENDER & cO., No. 32 Pine Street. New York. 








PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 


Translated with Permission of the author by GEO. M. RICHMOND, M_E. 


_ 


Price, $1.00. 





A. M. CALLENDER & CO., 32 Pine Street, New York. 
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—F NATHANIEL TUBTS, 
, 153 Franklin St., Boston, Mass. 
Co. Ww. HINMAN, -  - Manager. 








DRY GAS METERS. 
Station Meters of any Capacity. 


e Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
Somers eee METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


| pu Bd answer orders Apparatus for the Chemical Testing of Gas and ae Liquor. 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING C0. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 














CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical=<Analytical Gas Apparatus 


‘*Sun Diac” Gas CooKING AND HEATING STOVES. 


Particular attention given to Re epair ing GEORGE B. EDWARDS, Agent, 
Mete s and Scientific Apparatus. ... 113 Chambers Street, N. Y. City. 


METRIC METAL COMPANY, 


DRY GAs 3 METERS 


For all Kinds of Service. 


. ALSO MAKERS OF THE 


MATCHLESS CLASSIC GAS COOK STOVES AND RANGES. 


Send for ’96 Stove Catalogue. Factory at Hrie, Pa. 
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GAS METERS. GAS METERS. GAS METERS. 
THE AMERICAN METER CO. 
Established 1834. Incorporated 1863. 

WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. ‘BAR & JET PHOTOMETERS. 
Branufactories: GAS STOVES. ( ine 39 elmnnaaie 
512 West 22d St., N. ¥. SUG@’S “STANDARD” ARGAND BURNERS, | 1° « 1275- Clinton Street, Chicago. 
7 SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila, ) wes meters, with Lizar’s “Invariable Mcasuring” Drum. | 222 sutter Street, San Francisco. 











HELME & McILHENNY, 


(Established 1848.) 


Gas Meter Manufacturers 


1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNOBS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


Batablished iss4. 





Fee aM 








1564 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe &t., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


’ Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











THEODORE D. BUHL, Prasident. CHARLES H. JACOBS, Vice-Pres’t and Manager. 


ad Sing Confoy 


DETROIT, MIGH. 


‘MANUFACTURERS OF GAS METERS OF THE HIGHEST QUALITY. 


METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 


Detroit is one of the best shipping points in the United States for prompt deliveries by rail or water 
to the East, West or South. 
BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 

























1076 American Gas Light Dournal. June 29, 1896. 


ion 








The Advertisement of the 


OTTO GAS ENGINE WORKS, 


; 33d and Waitnut Streets, Philadelphia, 
New York, !8 Vesey St. Boston, {9 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & Co,, 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. 8S. GRIBBEL, Manager. FREDERICK¥YWAUGH, Manager. 




















MANUFACTURERS OF 


(a5) STATION METERS, f 
<4) CONSUMERS’ METERS, 
= Provers, Registers, Gauges, Experimental Apparatus, Ete. 3 


Prompt Attention Given to All Repairing. 


OUR SPECIAL NATURAL GAS METER 
Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 




















7~—_— 


| SIMPLE . 


—_—~ 





This Meter is an un- 








qualified success in 








Great Britain. 


- DURABLE 








Its simplicity of con- 



































ACCURATE struction, and the 
positive character of 
RELIABLE 
the service performed 
All Parts by it, riave given it 
Interchangeable pre-eminence. 








Needs only the Care given an ordinary Meter. Saves MONEY; TIME and 


‘CONSUMERS, *Dispenses with “DEPOSITS” and increases OUTPUT. 
UNIV. OF MICHIGAN, 


MAY.14 1913 











